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His Excellency, CHaRLes B. Aycock, Governor. 


In the past the law has required the Board of Agriculture to report to the 
Legislature. Two years ago, for reasons then given, it devolved upon me 
to prepare it somewhat hastily. The last Legislature so changed the law as 
to require the Commissioner of Agriculture to “transmit to the General As- 
sembly at each session a report of the operations of the Department, with 
Suggestions of such legislation as may be deemed needful.” I have there- 
fore the honor to transmit through your Excellency to the Legislature my 
second biennial report. 

I apprehend that it was the purpose of the Legislature to secure a report 
by which the operations of the Department might be reviewed by that honor- 
able body, in order to enable the members to judge, each for himself, of the 
value of its work, and whether or not it was accomplishing those things to 
which it had been appointed. 

The operations of the department are directed, and its policies fixed by the 
Board of Agriculture. This Board at present consists of fifteen members, 
there being one member from each Congressional District, appointed by the 
Governor and confirmed by the Senate, the Commissioner, who is ez officio 
chairman, and four other members, whose terms expire in March, 1903, and 
for whose succession no provision is made. Of the ten members from the 
Congressional Districts, the terms of three expire in March next; those from 
the Second, Fifth and Eighth Districts, and whose successors are to be ap- 
pointed for terms of six years. 

The Board meets twice a year for the transaction of business, and oftener 
if called together by the Chairman. During the past two years I have had 
occasion but one time to call the Board together in extra session, and this was 
on account of pressing business in connection with the A. and M. College, 
which was placed in control of the Board of Agriculture by the last Legisla- 
ture. 

INSPECTION AND ANALYSIS OF FERTILIZERS. 


The primary object and main business of the Department of Agriculture is 
the inspection and analysis of commercial fertilizers, which are coming to be 
used in such vast quantities by the farmers of the State. 

As an indication of the increasing trade in fertilizers the sales by the year 
since 1897 are here appended: 


EE Ren cane oe SOOT i Bencohec) RAL T APO ROE TAPROOT 214,371.5 tons. 
EEL SI SENSES gal Soran epee ee i Ll adele eNO AURIS Pn Aire ea re SRT 245,511.75 tons. 
ee ee arte es te Ce Nay Moho gAeuats Ye ele’, Leola 244,808 tons. 
ED ee ee eA ee Mee eR ee NTS 5 ead coe ee ea ates 276,238 tons. 
aN sc ee MONE IRE eS oT Od ies, gb ae ried wate a tgerele a 339,941 tons. ‘ 
Ep pee Ee ee tae LN EE i Rit OR ae Pa ee ae Sma a 330,714.75 tons. 


Showing an increase of sales during the last six years of over 50 per cent. 
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Pricing the fertilizers sold at an average of $18.00 per ton, the results indi- 
cate the vast sum of nearly six million dollars, which the farmers and truck- 
ers of the State invest in fertilizers before the crops are planted. 

No argument is needed for their protection in this trade. Its very nature 
renders them helpless. Only by a system of constant inspection, aided by the 
analytical work of the chemical laboratory, can the necessary protection be 
afforded. 

Before the laws governing the fertilizer trade were enactea, and during 
the early days of their operation, undoubtedly frauds were practiced by dis- 
honest and irresponsible dealers and manufacturers. It is gratifying to be 
able to say now that under the stringent regulations of the department there 
are few serious infractions of the law, and the purpose of the manufacturers 
is evident to comply with the regulations. Indeed, these laws are a protec- 
tion to the honest manufacturer as well as the purchaser. 

Every manufacturer is required to register each year all the brands which 
he proposes to sell in the State, giving therewith a guarantee of the chemical 
constituents of each brand. These registrations are published each season 
in the Bulietin of the Department of Agriculture, and with them for com- 
parison are also published the results of the analyses of the samples taken 
by the inspectors as rapidly as the chemists can determine them. The farmer 
eaun thereby see at a glance whether the analysis of the particular brand he 
has used confirms the claim the manufacturer has made in registration of 
that ideniical brand. If not, the law provided for recovery of damages; but a 
still greater safeguard to the farmer consists in the consequent distrust of 
the brand and injury to the manufacturer’s trade. ; 

I believe, as already stated, there is a general purpose on the part of the 
manufacturers to comply with the law, and with the regulations adopted by 
the Board of Agriculture, and not much friction of late has resulted in their 
enforcement. 

But as time progresses and experience increases, some new phase of this 
great and increasing and complex trade presents itself, and some changes in, 
or amendments to the law become necessary. Some of these of minor conse- 
quences, and effecting rather the machinery of the law, or making clearer its 
meaning, will be presented to the Legislature, with suggestion of such changes 
as seem desirable. 

One or two of greater importance I desire to refer to here. 

Along with the growth and development of the fertilizer trade there has 
been an increasing number of brands, until last year 954 brands were regis- 
tered. Of those on sale, several thousand samples were taken, and of the 
samples some 1,232 analyses were made by the chemists. Many of these 
brands were formerly duplicates of others, misleading to the farmers, and 
sometimes working injury to the originators of a popular brand. For in- 
stance, a manufacturer might make a “run” on a certain brand—his competi- 
tor would adopt the same brand, making possibly the same claim of fertilizing 
ingredients, in order to share in the favor accorded the original; or, more 
likely, after adopting the name he would cheapen the claim, and be able to 
that extent to undersell the originator, for it is unfortunately too true that 
many of our farmers buy fertilizers by brand name, and not by guaranteed 
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percentage of fertilizing ingredients. To correct this evil, the last Legisla- 
ture, at my suggestion, amended the law so as to forbid a duplication of 
brands. It is sometimes extremely difficult to define a “‘duplicate,’ as the 
Significance of a brand consists frequently in one or two leading words, and 
the manufacturer understands very well where to use big type. 

But along this same line of brand names occurs another somewhat different 
evil, over which I have exercised authority under the general provision of law 
controlling the trade, but which I will ask the Legislature to set forth more 
' explicitly. 

Quite a number of brands are offered for registration of high sounding 
words, whose fertilizing properties are only ordinary. For instance, ‘“High- 
grade Special Premium Al! Crop Premium Fertilizer,’ 8—2—1; a great big 
name, with only a claim of ingredients the lowest allowed by the law. This 
is one of the “tricks of the trade,” and should be explicitly prohibited by law; 
and further, the law should specify minimum percentages of phosphoric acid, 
ammonia and potash in fertilizers claiming to be “special,” or “premium,” or 
“high grade,” for tobacco, or cotton, or truck, or potatoes, or for any other 
crop, so that their claims of ingredients should be worthy of their names, and 
not calculated to mislead or deceive the ignorant purchaser. 

The law should forbid the transportation by railroad or boat of any ferti- 
lizers unbranded, or not having attached the tax tags, and any officer or agent 
of railroads or boats wilfully violating the law should be made personally 
liable, and guilty of a misdemeanor, subject to such exemption as might be 
provided by the Board of Agriculture. 

The Department of Agriculture derives its support from a tonnage tax of 
twenty cents, and from the proceeds of this tax its work is conducted. Some 
years ago the constitutionality of this tax was tested in the courts, and was 
finally declared by the United States Supreme Court, in substance, to be con- 
stitutional as a police regulation of the fertilizer traffic, and incidentally ap- 
plicable to other objects named in the law. The revenue derived from this 
tax amounted during the last two fiscal years to $67,988.24 for 1901, and to 
$66,142.97 for 1902. The Secretary of the Board will furnish the usual state- 
ment of disbursements to be attached hereto. m 

FINANCIAL REPORT. 


The balance in the treasury at the beginning of the fiscal year end- 


ERIE GV OLN OT COU) 1:4 OA) Lo WES ces Shee eon oes aes dca w! oop uw suing, Ha chee Mardiene te wrele $51.36 
Receipts for the fiscal year ending November 30, 1901, were........ $67,988.24 
The receipts for the fiscal year ending November 30, 1902, were.... 66,142.97 
Balance in the treasury at the close of the fiscal year ending Novem- 

DERE EIN AM: Meir edie oo atc Wigtet ¢ ka Melis ed abode ole: doh’ ‘eve eth “oon eres Phe ds 301.26 


The disbursements of the Department have been made from the office of the 
Commissioner. The items have been carefully scrutinized, from time to time 
by the Finance Committee of the Board of Agriculture, and compared with 
entries made on the books of the State Treasurer, and found to be correct. 

The warrants have been examined, compared with the books of the Treas- 
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urer, and cancelled by the Legislative Committee, whose duty it is to examine 


all the finances of the State. 
Respectfully submitted, T. K. BRUNER, 
Secretary. 


TAX ON COTTON-SEED MEAL. 


The law grants discretion to the Commissioner, with the advice and con- 
sent of the Board of Agriculture, to exempt from tonnage tax such materials 
as may be deemed expedient. Under this provision cotton-seed meal has been 
exempted, until last year, when the exemption was withdrawn, and this meal 
became subject to tax when used as a fertilizer. This action became neces- 
sary on account of the frauds and adulterations discovered in most of the 
meal shipped into the State, induced probably by the increase in price of our 
meal. 

I am sure that this was wise action. There is some difficulty, of course, in 
determining meal to be used for fertilizing purposes and meal to be used for 
food. A label is required in either case, stating the purpose, and if to be 
used as fertilizer; the tax tag is also attached. It would serve an excellent 
purpose, and greatly simplify the supervision of the traffic in cotton-seed 
meal if all meal, whether to be used as food or fertilizer, were subjected to 
the tax requirements and provisions for inspection and analysis. It is as 
necessary in its use for food as for fertilizer. The mills In the State have 
for the most part complied with the spirit of the law, some of them wisely 
using the tax tags on all their products, without regard to its ultimate use. 
The tax is so small—only one cent on a hundred pounds—the tag really pays 
the miller in advertising the value of his product. ; 

The tax receipts for the past year, include the amount from this source, 
$3,058.66, which does not appear in the receipts of any previous year. 


TRUSTS AND COMBINATIONS. 


The Commissioner is directed by law to “report to the Solicitors, and to the 
General Assembly, information as to the existence and formation of trusts or 
combinations in fertilizers or fertilizing materials which are, or may be, of- 
fered for sale in this State, whereby the interest of the farmer may be in- 
juriously effected.” 

I beg here to incorporate, and make a part of this report, my report upon 
the same subject to the last General Assembly, referring to such changes as 
have come to my knowledge since that time. 

The Va. C. C. Co. is by far the largest combination manufacturing and 
dealing in fertilizers and fertilizer materials. This combination has been 
strengthened by the purchase or control of the following additional fertilizer 
factories during the two years, within the State: 


Charlotte Oil and Fertilizer Co., Charlotte, N. C. 
Goldsboro Oil Co., Goldsboro, N. C. 

Selma, Oil Co., Goldsboro, N. C. (Selma, N. C.) 

Southern Chemical Co., Winston, N. C. 

Rocky Mount Oil and Fertilizer Co., Rocky Mount, N. C. 
Wilson Oil Mills, Wilson, N. C. 
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And without the State, it appears, the following: 

American Fertilizing Co., Norfolk, Va. 

There has been formed eine a combination of cotton oil mills under the 
general name of Southern Cotton Oil Co., with many branch offices. It is 
commonly understood that this company belongs to, or is controlled by, the 
Va. C. C. Co. 

The following oil companies doing business in North Carolina are now 
branches of the Southern Cotton Oil Co.: 

Edgecombe Oil Company, Tarboro, N. C. 

Fayetteville Oil Co., Fayetteville, N. C. 

Conetoe Oil Co., Conetoe, N. C. 

Gibson Oil Co., Gibson, N. C. 

Other oil companies are: 

Anson Oil and Ice Co., Wadesboro, N. C. 

Chesterfield County Oil Co., Cheraw, S. C. 

Cotton Oil and Fibre Co., Norfolk, Va. 

Havens Oil Co., Washington, N. C. 

New Bern Cotton Oil and Fertilizer Mills, New Bern, N. C, 

Rowland Oil and Fertilizer Works, Rowland, N. C. 

Tar River Oil Co., Tarboro, N. C. 

N. C. Cotton Oil Co., Raleigh, N. C. 

N. C. Cotton Oil Co., Wilmington, N. C. 

N. C. Cotton Oil Co., Charlotte, N. C. 

S. C. Cotton: Oil Co., Columbia, S. C. 

S. C, Cotton Oil Co., Greenville, S. C. 

Besides the foregoing combinations, the following companies: 

The Geo. L. Arps Co., Norfolk, Va. 

The Columbia Guano, Norfolk, Va. 

The Atlantic Chemical Co., Norfolk, Va. 

All seem to be under control of the F. S. Royster Guano Co., of Norfolk and 
Tarboro, but not defined as branches. 

The Lazaretto Guano Co., Baltimore. 

Zell Guano Co., Baltimore. 

Chemical Co. of Canton, Baltimore. 

Are now controlled by the American Agricultural Chemical Co., of Baltimore, 

There are perhaps one or two other instances of small and apparently in- 
dependent companies being controlled by a larger one. 

To what extent the fertilizer market has been influenced by these combina- 
tions it is impossible to say. Apparently all the fertilizer companies have an 
understanding as to the price of various grades of fertilizers sold. But prices 
of fertilizing materials have not varied during the two-year period more than 
might be claimed was due to the fluctuations of the market, and as prices of 
other commodities have varied. 

The price of cotton-seed meal is higher than it had ever been until some 
three years ago, but very little higher than two years ago. Other ammoniates 
have for the most part kept a like pace. The same may be said of the phos- 
phates; while the prices of potash salts controlled by a foreign syndicate are 
slightly lower. 
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As a partial remedy for the trust evils the Department has always advised 
the use of cow peas and other leguminous crops to supplant as far as possible 
the high-priced ammoniates, and, where practicable, the purchase and home 
mixing of other ingredients, by formulas composed by the State Chemist, to. 
save the profits made by the factories on the mixed products. 

The following table of prices of fertilizing ee for three years past 
will be of interest: 


FERTILIZER PRICES FOR UNMIXED. MATERIALS, IN RETAIL QUANTITY OF Five Tons 
oR Pa FOR Casu AT FACTORIES. 


JANUARY 1, 1899. 


WA CLO DU OSDUELE ve wie a6 eth caah nvarcte wnehe/w'ithe boliege atanitel ade pane se hee oe aa $10.09 
| Cae ni BG aia Se) Stee eb Se re ARN MEO ESM DURE irdln Eyre Se Be ve ee oe) 11.14 
Cotton-seed meal ......... bias, sy jeoyila esate tale ve tee Meet atte heey oalletat 19.25 , 
MuriatecOL:. DOLASH = oh s).-4 isis :G sents Jn. selon ons Raion ye ehace eet ot areata ar alee gee 44.81 
SulpHate: Obs POLASU  cecats cuss tars a ols otove ae ie co ean ae otaat a mage Ieee enter nate rate 50.00 
Dri Gd DLOO rr eee Fis aratia cscale lo oe peetlona a Seale aed te Pane pie a ae 38.00 
Tankage’ iv cen Bret Ce role SRE iF St fh Ar ee ae 25.10 
Silphate: of ammoml ass 4 cise agar cleetons ies eee eRe eee 59.66 
89D HOU Sidi Ge OPS 8 ne EE ee sg ces 5944 
JANUARY 1, 1900 
ACI DP BOSPUALC a cccnc are oom wcriep ake soho chin sash eats eg aie oe eee 
Kainite mene eee PERE hte een ae: Bua eee eae ee 
Cottonseed tameals nie e eee hee oe ee Sk eee Ae es A 23.80 
MaIUINTALGHOL OLAS str kre eas a es Ne Ny aie mor 46.75 
SUI PNATSL OL) POLAB Asa 8 ales 2 sot ets aiopelore nee RR Slat rene ee 50.80 
Dred? DOOR ES 25004 so dastics wie Semone oF ah Mi Ree ee oe eee 38.07 
Sune: testy Male omy em ene We erent Se eee 26.02 
Sulphate of ammonia Jigs QPtes aeaiaridiinc Gs, Wh MR ical Ges Ar Me id neo 66.43 
Oo BF OOU Sy iic cia st Rnsace, a eeaeiete sion Cal pains Ce eee ee ae 18.20 
JANUARY 1, 1901 
CIE "DR OSPHALO 5. eistarels: «a eure co) alecutedl Oia teancersnineonens con GENE ee eee 11.29 
Kainity4 soa eesti hee Ee a ett SSE ACR aN ae eee ee meee 12.27 
COTLON-SE6G 9m Cad ha a uie wit occ ueuuik te cebndea che etek uaa tag ana 25.00 
Nurtate: “of potash Wig oon see baigh olga Wal ah tae San ie pete came te ee 46.91 
Suiphate- of potash scsi ss cs eae ce ee 50.94 
DTS ES DLOOG oe ecioiirtesicv: 8 osandee es Sorke Seer ee 43.70 
TAD KAS Or OO Nieke scale seh napa k croseln csth aise ee re oe eae eee 28.81 
pulpbate, of ammonia ci) fac cca eees bc ee ee ee 68.25 
Sie OOUS wel oa ants elk tater os snare dias fee SRE a eee Lig 
JANUARY 1, 1902 
ACIA Phowphatecsi ccc * os vou Neesio a ee ee 10.99 
PRAIA 5c ciel ddl stow « Pot gak eeaelisa Spee I 12.00 
Cotton-secdymeal cui oie s ia2 St Cees eee ee ee ee 25.00 
Murlate of spate ossi6c2, yee. sect oie ne cae eee eae 48.00 


Sulphate of potash 


EME ia | COLA DS Bago NR pereare saree CAC a ated Pia ere $45.70 
SUNT 24S ate 1 ar art a AAI sit aa ne DNR AY RE, o 28.62 
SSATP Neb UNL LIP TIVOEN Chace cite Noo aig ttre eae Rh asa ened abated tetera ed Mamita 51.00 
Se 6-2-2 BoOds ose.) RUGRURAYN CATA ACR artery who Ry PAPER. cs Cae Me eet aMtallal 14.91 


The machinery of the Department consists for this branch of the work in a 
secretary, two clerks, stenographer and janitor, and of a suftticient number of 
inspectors to police the State, in actual service only during the seasons when 
fertilizers are being sold, and in addition to these, the State Chemist and his 
assistants. : 

In connection with the inspection and analysis Wc tiitcers: are the collec- 
tion and analysis of foods, feeding stuffs, vinegar, cider, liquors and the like, 
in accordance with the pure-food law enacted by the Legislature of 1899. ‘The 
results of chemical analyses of many samples taken in 1901 have been pub- 


‘lished in the Bulletin of the Department for September, 1902, and those for 


1902 will be published in the January Bulletin for 1903. I beg to refer the 
Legislature to these bulletins as showing the progress made, and also the 
es and comprehensive discussion of the subject in the report of the able 


St&ite Chemist. I wish, however, to add my earnest commendation of the 


object of the law. The protection of our people from the shams and frauds, 
often deleterious to health, to be found in every market, and the protection of 
our animals from the miserable feed stuffs against which they are helpless to 
protest. 

I hope the Legislature will, in its wisdom, provide more stringent regula- 
tions for the sale of food products of all Kinds, both for man and for beast. 

Besides the enforcement and supervision of the laws which have been, or 
may be, enacted governing the sale of commercial fertilizers and food pro- 
ducts, the law enjoins upon the Department various other’ duties, some of 
which are of great importance to the State; none more so than “investigations 
adopted to roriots ae improvement of milk and beef cattle, and especially 
investigations relating to the diseases of cattle and other domestic animals,” 
the publication of information relating to contagious diseases of stock, the 
power to quarantine infected animals, to regulate the transportation of stock 
into the State, or from one section of the State to another, the co-operation 
with the United States Department of Agriculture in establishing and main- 
taining cattle districts, or quarantine lines, to prevent the infection of cattle 
from splenic or Spanish fever (frequently. called distemper and by other 
common names). 

To execute the provisions of this section of the law, the services of a trained 
veterinarian are necessary. The former State Veterinarian, Dr. Cooper Cur- 
tice, resigned in September, 1900. For some months the duties of the office 
(outside of the veterinary practice itself) devolved directly upon me. In 
September, 1901, we were fortunate in securing, in conjunction with the Ex- 
periment Station, the efficient services of Dr. Tait Butler, a man eminent in 
his profession, and of wide knowledge of and practical experience in matters 
pertaining to it. Attached hereto is his valuable report, dealing largely with 
animal production in North Carolina. 

Greater money loss from disease occur among cattle than in any other 
species of domestic animals. It has been ascertained beyond question that 
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the cattle tick is the prime cause of nearly all the losses. in conjunction 
with the United States Department of Agriculture, exempted districts and 
quarantine lines have been established, the purpose being twoioid—to protect 
the cattle from contagion in those districts exempt from the tick plague, and 
to extend gradually the exempted districts, until the whole State snali become 
free. This is undoubtedly practicable wherever the no-fence law prevails. 
It is equally certain that the raising of cattle will be given a great impetus, 
especially in the eastern and middle eastern counties, and their value will be 
greatly enhanced. 

According to the census of 1900 there were in our State 645,417 cattle, of 
all ages, valued at about $8,000,000.00, an average of $12.40 per head. A rid- 
dance of the tick plague means open markets to the North, which are prac- 
tically closed now to Southern cattle, on account of quarantine lines. Prices 
would at once rise, and in a few years the number would rapidly increase and 
greatly improve. In some of the Northern States the average value of cattle 
is from $22 to $25 per head. . This is not all owing to improved preeds. With 
the plague destroyed, and with all quarantine restrictions removed and North- 
ern markets opened, our cattle values would be doubled. 

It is gartifying to note an increasing interest in the State in the production 
of cattle and other stock, for it still remains true that every system of per- 
manently successful agriculture must include in its economy the rearing of 
farm animals. I wish to call your attention especially to the discussion of 
this subject in the report of Dr. Butler, the State Veterinarian, and Dr. Kil- 
gore, the Director of the Experiment Station, through whose efforts two car- 
loads of full-blood Aberdeen-Angue cattle have been introduced into the State, 
with increasing demand for more. Our Hastern people have not fully realized 
the splendid opportunities they possess of rearing and feeding cattle for 
market. No section of the State can fatten beef, or, I may add, produce pork 
so cheaply. This is my conviction after several years of close observation of 
all the conditions. It is the fixed policy of this Department to encourage the 
raising of more cattle, and of a higher grade. There is room for it, need of it, 
and rich reward will follow. 


ENTOMOLOGICAL. 


The law enjoins upon the Department, “investigation relative to the ravages 
of insects, and the dissemination of such information, as may be deemed 
essential for their abatement, and the making of regulations for the destruc- 
tion of such insects.” 

I present herewith, and commend to your careful study me interesting re- 
port of the State Entomologist, Mr. Franklin Sherman, Jr. It is a record of 
work, of unremitting zeal and watchfulness ; but it is painfully apparent that 
the injurious insect pests are on the increase, and our people have not fully 
learned the best methods of combatting them. Mr. Sherman is doing a very 
useful and indispensable work, but will need help in the near future, or our 
orchard interests, now so promising, will be seriously jeopardized. I may 
mention in this connection that the Board of Agriculture has been seeking to 
encourage and develop the apple industry, especially in the West, seeking by 
the collection and exhibition of fine specimens, to make known to the world 
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the inviting opportunities of the mountainous sections of the State for their 
production. 

Exhibits were made at the Paris exhibition in 1900, at Charleston last year, 
and at our own State fairs, all being under the capable management of Secre- 
tary Bruner. The collection of apples and pears at the last State fair espe- 
cially was doubtless the most handsome and attractive ever seen in the State. 
This collection was inspected by Prof. L. H. Baily, of Cornell University; 
Col. G. B. Brackett, Pomologist, U. S. Department of Agriculture, perhaps the 
greatest authority on apples in America, and Fred. W. Taylor, of Nebraska, 
Director of the Department of Agriculture and Horticulture, at the St. Louis 
Exposition, who gave unstinted praise to the handsome collection, and com- 
mended the adaptability of the soil to the production of the highest quality of 
fruit. Large and increasing interests in commercial orchards are being made 
yearly, adding to the wealth of the State and the prosperity of the investors. 
I may quote here from a recent review of the Soil Survey, referred to else- 
where in this report, by Secretary Wilson. He says: “There is no more in- 
teresting development at the present time in the Atlantic Coast States than 
that of the fruit interest in the mountains of Virginia, North Carolina, Geor- 
gia and Alabama. From the work (of the’soil survey) so far done in these 
States, it is clearly apparent that the soil has an important bearing on the 
different fruit crops, and the apple and peach soils can be identified and out- 
lined as a basis for the intelligent development of these industries. Not only 
are certain soils adapted to apples, but certain apples do better on some soils 
than on others, and the same is probably true of other fruits. 

“The North Carolina Department of Agriculture has co-operated very cor- 
dially and helpfully in the work, and it appears desirable to continue this 
co-operation, assigning a party there for nine months during tne coming field 
season to extend the soil survey.” 


FARMERS’ INSTITUTE. 


Another important work of the Department is holding Farmers’ Institutes. 
I am fully aware that the institutes have not enlisted the interest of the 
farmers to their fullest extent, nor reached their highest state of efficiency. 
But improvement has been made. The State is large, the season 1n which it 
is practicable to call farmers from their work is short, and the force for con- 
ducting the institutes is limited. But, notwithstanding: these difficulties, the 
system is coming in more popular favor, the average attendance is better, and 
there are evidences of good results from the efforts made at the meetings. It 
is our constant aim to make them of greater value to the farmer, and to de- 
velop their social as well as their business features. 


THE BULLETIN. 


The publication of the Bulletin continues as required by the law. It goes 
monthly to more than twenty thousand farmers of the State, and the number 
is constantly increasing. Its influence is greater, and its hold upon the farm- 
ers stronger than ever before in its history. The cost of printing and mailing 
the Bulletin every month is considerable. I have under consideration a plan 
for issuing the Bulletin in pamphlet form, bi-monthly, or six times a year, and 
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supplementing its publication with press bulletins, dealing in matters of gen- 
eral farm interest, and to be offered the newspapers. The pian is not ma- 
tured, but if, after further investigation, it seems advisabie, I will ask the 
Legislature to make such changes in the law as may be necessary to eifect the 
desired end. Included in my report to the last Legislature was such matter 
of permanent interest as the Bulletin contained, issued since I had taken 
charge of this office. To this report, and to be hereafter published with it, 
will be added such matter of permanent value as the Bulletin nas contained 
during the two years past. When published I will have the pleasure of pre- 
senting a copy to each member of the Legislature, which, I <rust, will be 
found of interest, even to those members who are not directiy engaged in 
agriculture. 
STATISTICS. 


The Department is designated as the Department of Agriculture, Immigra- 
tion and Statistics. 

The matter of crop statistics is yearly becoming of more and more conse- 
quence as a factor in prices. 

‘It is of the highest importance to farmers to secure correct information of 
the crop production in which they are interested, for the ruling price of crops 
are substantially fixed before the crops are housed, and these prices are based 
on the supposed amount of production. Take, for instance, the cotton crop. 
The purchasers have their agencies for ascertaining the probable output. 
They are interested in reports of large production, having an inevitable 
tendency to lower prices. A year or two ago the well-remembered Neill re- 
port over-estimated the crop by a million bales. This reacted to the advantage 
of buyers, and, notwithstanding the protest of the United States Depart- 
ment of Agriculture, and other reporters, it had a depressing influence for 
months upon the cotton market, causing losses to the cotton planters running 
into millions of dollars. 

What we want is to know the truth, and, as far as possible, to get it. 

The Department has a system of securing reports by percentages of com- 
parison with other crop years, but this is not adequate or satisfactory. 

The United States Department of Agriculture has a corps of reporters and 
agents securing estimates of yield, and the tabulated reports sent out by the 
Department are the most reliable of any furnished. But, in my judgment, the 
cotton States can lend material aid in securing correct estimates, not oniy of 
cotton, but of tobacco, corn and wheat. ; : 

I believe a simple and effective plan would be to furnish to the tax-listers of 
every township blanks prepared by the Department, requiring a sworn state- 
ment of every tax-payer of the acreage, as nearly as he can estimate, devoted 
to the said named crops of cotton, tobacco, corn and wheat the previous year, 
and the production of each crop; also, the amount of acreage devoted to these 
crops, and their condition for the current year. 

I would exclude all fractions of an acre, and take no account of crops of 
less than two acres of corn, wheat or cotton, and of one acre of tobacco. The 
statistics thus taken should be returned and tabulated at this office. The 
additional work imposed upon the tax-lister would be inconsiderable, but 
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whatever time is necessary will be well used, and the lister is paid by the day 
for his services. 

At the last meeting of the Association of Commissioners of Agriculture of 
the Cotton States, resolutions were adopted approving the plan proposed. Il 
trust it will meet the favor of your Excellency, and the approval of the 
Legislature. 

The need of statistics pertaining to the crops is much felt by truckers in 
the eastern part of the State. But here a different system must be adopted 
to be effective, and one which the Department has not the machinery to pro- 
vide. For rapidly growing crops to be marketed fresh and green it is inde- 
spensable to have frequent information of the condition existing in other 
truck sections. Too much may be lost to our truckers by deluy in marketing, 
or by false information from interested sources. Several States are involved. 
I have presented the matter to Secretary Wilson, who has it under advise- 
ment. I hope through the aid of our representatives in Congress to see a 
system adopted and controlled by the United States Department of Agricul- 
ture which will meet all the conditions existing, and prove of great value to 
the truckers. 

IMMIGRATION, 


A part of the work of the Department of Agriculture is the “inducement of 
immigration and capital.” Since my last report Mr. John W. Thompson, who 
had the immigration work directly in charge, has resigned. ‘The Board did 
not deem it expedient at the time to appoint a successor, and the work has de- 
volved directly upon me. Mr. Thompson attended faithfully and zealously to 
the work, and at times with encouraging prospect of success. But many diffi- 
culties are in the way of turning the tide of immigration toward the South, 
and after all there may be doubt of the wisdom or desirability of introducing 
into our midst (even if practicable) a promiscuous foreign element. My 
efforts have been, for the most part, confined to securing the tnrifty settlers 
from the North and Middle West, who may be seeking cheap lands and a mild 
and healthy climate. I receive many letters of inquiry concerning the State, 
and the rich opportunities offered for a livelihood in various industrial lines. 
These are carefully answered and much literature sent out. I beileve the 
efforts are bearing fruit. 


CHARLESTON EXHIBITION. 


Following the precedent established for many years on similar occasions, 
and with approval of your Excellency, the Board of Agriculture made an 
exhibit of the State’s resources at the Charleston Exposition. For its size, 
and for the amount of money expended, some $9,000.00, our exhibit was gen- 
erally conceded to be the best by all odds of any of the States represented. 

For comparatively so small an outlay of money the exhibit could not have 
been made except for the aid of our splendid museum, which, during the 
years, has grown in value and interest, until it has become the pride of the 
State, and is a perpetual monument to the wisdom and patriotism of its 
founders. 

TEST FARMS. 


Dr. Kilgore, the State Chemist, discusses in his report the operations of the 
test farms, to which I referred in my former report. Their success, due to his 
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wise planning and careful supervision, has demonstrated their value, which 
will constantly increase, as time allows development. I beg to refer you to 
his elaborate report on this subject. 

The law charges the Department “with such investigations as will best 
promote the improvement and extension of diversified farming, including the 
rotation of crops, the raising of home supplies, vegetables, fruit, stock, 
grasses, etc.” This clause contains the true policy for the farmers of the 
State. A few here and there under exceptional circumstances may succeed by 
a one or two-crop system, but the great mass of the farmers of North Carolina 
need to raise their home supplies first, and then make as large sales crops as 
their circumstances will allow. This doctrine I have always advocated in 
farmers’ institutes, in the Bulletin, in letters, in conversation—in season and 
out of season. The wisdom of it has been proven over and over, and it is ex- 
tremely gratifying to believe that it has taken deep root in our farming policy. 

The disastrous crop lien system has been uprooted, good crops of cotton and 
tobacco have been raised during the past year, and the farmers are probably 
freer of debt and in better condition than at any time since the war. By no 
other system can they defend themselves so successfully from the deep-laid 
schemes and machinations of the tobacco trust, or from the fluctuations of the 
cotton market. 

Other duties are imposed upon the Department of Agriculture, including 
investigations relative to drainage, fishing interests, collection of statistics of 
the cost of farm fences and the like; but as none of these have been con- 
spicuous in the operations of the Department during the past two years, no 
more than reference to them is necessary. 

In March, 1901, an agreement was entered into by your Excellency in behalf 
of the State, and afterwards confirmed by the Board of Agriculture and the 
United States Geological Survey, to continue on a large scale the co-operative 
investigation of the soils of the State, begun the year previous, the results to 
be presented in sectional maps, exhibiting the character and location of the 
various soils. Under ithe terms of the agreement the survey should expend 
ten thousand dollars annually in the work, and the Department of Agriculture 
alike sum. The work was conducted through the summer and fall of 1901, 
but, before renewing it in 1902, it became apparent that the funds of our 
Department would not warrant so large an outlay. The government authori- 
ties very reasonably continued the prosecution of the work upon payment by 
the Department of certain expenditures already incurred, amounting to some- 
thing more than eleven hundred dollars ($1,100.00), and the additional appro- 
priation of five thousand dollars ($5,000.00), it being understood that the 
State should eventually expend an amount equal to the expenditure of the 
government; but this agreement might become void at any time upon failure 
of Congress to make sufficient appropriation in behalf of the survey, or the 
Board of Agriculture in behalf of the Department, to continue the work. In 
the meantime the topographers had considerably exceeded the soll men, and 
the Board thought it wise, and indeed positively necessary, for lack of funds, 
to ask a suspension of the topographical survey until the soil survey is equally 
advanced. It may not be out of place here to include an extract from the re- 
port of Mr. Milton Whitney, Chief of the Bureau of Soils, referring to the first 
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work completed, and in which he discusses the practical value of work in 
progress: 

“In the summer of 1900 a soil survey was made from Raleigh to New Bern, 
N. C., and an area of about one hundred miles in length, averaging about nine 
miles in width, comprising a total of about nine hundred square miles, was 
surveyed. Sixteen distinct soil types were recognized, and their agricultural 
value determined. This great variety was due, in large measure, to the 
proximity to Neuse River, which has considerably altered the materials 
within a few miles of its channel. 

“The area surveyed extends from the Piedmont plateau to the tide-water 
region. In the Piedmont plateau the soils are derived from residual decay of 
metamorphic rocks, and are adapted to cotton and general agricultural vur- 
poses. On the coastal-plain portion, which covers a greater part of the area, 
sandy and silty soils predominate, adapted to cotton, and to the production of 
- a fine quality of bright tobacco. In the lower part of the area, around New 
Bern, the trucking area has been largely developed in the light sandy soils of 
that area. The relation of these sixteen types of soils to crops was every- 
where pronounced, and in the report the special adaptations were pointed out, 
and the relative value of each soil for the different classes of crops was 
shown. There are considerable areas of muck soils, which should be used for 
the special crops adapted to such soil conditions. There are also large areas 
of pocosin and savanna soils, which will require extensive improvement in the 
way of drainage before they can be made at all productive or safe for crops. 
There is also a considerable area of Garner stony loam, which consists from 
six to fifteen inches of sandy loam, containing from forty to sixty per cent of 
rock fragments and gravel, underlaid by a stiff red brick clay. The over- 
lying soil material is firmly compacted, and has the effect of macadam, render- 
ing cultivation exceedingly difficult, and making the soil adapted only to 
forest growth. The Selma silt loam is the most valuable soil for bright 
tobacco, especially in its sandy phases on the ridges that traverse the area. 
In its siltier phases it is one of the finest cotton soils of the locality. Alto- 
gether, the soil maps are full of detail, as the types very often are in small 
area, but as their agricultural values are very marked the possibilities are 
shown of improvement through the adaptation of crops particularly suited to 
each type of soil.” 

When the work is completed it is expected to show on the maps all the 
variations of soil in the State, and it is believed that, taken in connection 
with the work now being done on the test farms, already in operation, and on 
others which it is hoped to establish, very valuable results will be accom- 
plished. 

I trust I may be pardoned in saying, in conclusion, that the work of the 
Department of Agriculture is constantly developing. Much is expected; 
something has been done; much remains to do. The State is a vast field; its 
reeds are manifold; effort is put forth, here a little, there a little; results are 
not rapidly evolved; seeds are sown; the fruitage is gathered after. But its 
record has been one of work. 

It gives me pleasure to bear testimony to the industry and zeal, the fidelity 
and ability of the officials in charge of the various divisions of the Depart- 
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ment. The State is fortunate in having their services. Every one of them is 
eminently qualified for the work in his charge. I may say also of the assist- 
ants that they are faithful and efficient. What measures of success the De- 
partment has had is due to all these. At the close of the next biennial period 
I confidently expect to be able to report a still increasing amount of work, and 
to show results that are now only in germ. 

I present herewith, and as a part of this report, the reports of the Chemist, 
the Veterinarian, the Entomologist, the Biologist and Bacteriologist, and the 
Curator of the Museum. ; 


Very respectfully, ; S. L. ParTERSON, - 
Commissioner. 
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REPORT OF THE STATE CHEMIST. 


RALEIGH, December 1, 1902. 


Mr. 8S. L. Parrerson, Commissioner of Agriculture. 


DrEAR SiR:—I beg to submit a report of the work of the Chemical Division 
of the Department during the past two years (December 1, 1900—December 1, 
1902), together with some suggestions regarding future work. 

The report will be made mainly under the following heads: 


1. Analytical Work— 
Fertilizer Analyses. 
Special Fertilizers for Different Crops. 
Patent Process for Compost. 
Analyses of Waters. 
Analyses of Cotton-seed Meal. 
Soil Analyses. 
Other Analytical Work. 


2. Pure Food— 
- Products Most Adulterated. 
Concentrated Stock Feeds. 
Law Regarding Concentrated Feeding Stuffs, 
Standards and Rules. 


3. Soil Survey— 
Soil Maps. 


4. Test Farms— 
Cotton and Corn. 
Peanuts. 
Tobacco. 
Experiments with Cowpeas. 
Experiments with Grains. 
Grasses and Legumes for Pasture and for Hay. 
Beef Cattle. 
Other Operations. 
Statesville Test Farm. 
Growth of Experimental Work. 


5. Black Rot Experiments. 
6. Farmers’ Institute Work. 


1. ANALYTICAL WORK. 


The amount and kind of analytical work performed in the laboratory dur- 
ing the past two years are shown in the following summary of analyses made 
in that time: 
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Fertilizer Analyses.—This class of work has occupied more of the time of 
the chemists than all others combined, the chemical division being organized 
on the basis for performing, with reasonable promptness, the fertilizer an- 
alyses. Surplus time out of season is employed in doing the miscellaneous 
and food work, though attention is given, as far as possible, to the latter 
chasses during all times of the year. All of the fertilizer analyses, except 
those made for farmers, have been published in the Bulletin during the spring 
months of the two years, and in time for our farmers to know mostly before 
using the character of the fertilizers they were purchasing or had purchased 
for use on their crops. Not aS many samples have been examined as in the 
previous two years, but the work has been done in more detail, the forms of 
ammonia and phosphoric acid having been determined, with the belief that it 
is better to analyze a fewer number of samples in such a way that the ma- 
terials entering into the several brands of fertilizers may be more definitely 
shown, rather than analyze larger number of samples in a less detailed man- 
ner. The water soluble, reverted, and insoluble phosphoric acid have all been 
determined. Water soluble is generally considered somewhat more valuable 
than the less soluble reverted, as it becomes better distributed in the soil in 


90) REPORT OF THE 


eonsequence of its solubility in water. Of still more importance is the form 
of the nitrogen or ammonia in fertilizers. Water soluble ammonia, consisting 
mostly of nitrate of soda and sulphate of ammonia, was determined separately 
from the water-insoluble or organic ammonia, which comes from cotton-seed 
meal, dried blood, fish scrap, the tankages, and other animal and vegetable 
substances. Water- soluble ammonia is quick acting and is easily washed out 
of the soil, while organic materials must first decompose before their nitrogen 
can serve as food for plants. They act more slowly, but through a longer 
period of time. With short season, quick-growing crops, quickness of action 
is an important consideration, but with crops occupying the iand during the 
greater portion, or all, of the growing season, it is better to have a fertilizer 
that will become available more slowly so as to feed the plant tili maturity. 
The form or forms of ammonia should be suited, as far as possible, to the 
season and to the crop. Considerations like these led us to make more de- 
tailed analyses, and we feel that the work is justified on this ground. 

Tobacco growers are becoming yearly more desirous of knowing the form 
of potash—whether from kainit, muriate or sulphate—which enters into their 
tobacco fertilizers, and we-have made a considerable number of analyses each 
year for this purpose. I now consider it desirable to extend the analyses of 
all special brands for tobacco so as to furnish this information, and will in- 
augurate this with the coming season. 

Special Fertilizers for Different Crops.—It will be observed that only three 
constituents are determined in fertilizers—ammonia, phosphoric acid and 
potash. They make up but a comparatively small portion of the total weight 
of fertilizers, but it is solely for their sake that fertilizers are purchased and 
used. Their amounts determine the money value of the different mixtures 
and their amounts and proportions, the crop-producing power or value. Some 
crops need one or two of these constituents more than the other one, or the 
other two, to enable them to make the largest and most profitable response 
for the fertilizer applied. It is to meet the varying plant food requirements 
of different crops that special fertilizers are made or should be made. It is 
interesting in connection with the more detailed analyses of fertilizers just 
referred to, to consider briefly the amounts of ammonia, phosphoric acid and 
potash, and the wide variations in these, in the various brands of fertilizers 
sold on our markets as “specials” for different crops. In 1901 there were 
registered in the Department 108 special tobacco fertilizers. The highest 
amount of phosphoric acid in any of these was 9.25 per cent, and the lowest 
5. per cent; the largest amount of ammonia was 10 per cent and the lowest 
2 per cent; and the maximum quantity of potash 5 and the minimum 1 per 
cent. In like manner there were 36 “special’’ brands for cotton, the three 
valuable constituents varying as follows: Phosphoric acid, 8 to 9 per cent; 
ammonia, 2 to 3 per cent; and potash, 1 to 4 per cent. Of potato “specials” 
there were 20 brands registered, the constituents varying as follows: Phos- 
phoric acid, 2 to 8 per cent; ammonia, 2 to 7 per cent; potash, 3 to 8 per cent. 
There are also specials for wheat and other grain, corn, cabbage, strawberries, 
and other crops with like wide variations in the quantities of these fertilizer 
constituents. These facts are presented in detail in the May (1901) Bulletin, 
and should at least cause the users of fertilizers to think as to whether or not 
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they are, in these extremely different mixtures (speciais), using the ferti- 
lizers that will give them the best returns in crops produced for the money 
expended. Hither some growers are losing in the quality and quantity of 
their crops or else others are throwing away money in the purchase of higher 
grade fertilizers, supposed to be better suited to the needs of their crops. It 
is difficult, if not impossible, to say what is the best fertilizer for a certain 
crop under the different conditions of soil, cultivation and rotation to which 
land is subject, but we are gradually coming into the pussession of results 
which enable us to deal with the question in a fairly intelligent way and with 
the progress of our experimental work in the Experiment Station and the 
Department, combined with the experiences'of careful and observant farmers, 
whose co-operative aid we are seeking and using, we should be in a position 
from year to year to speak with better authority on the subject than in the 
previous years. I suggest, therefore, the desirability of this Department’s 
having authority, by legislative enactment, if necessary, to regulate the regis- 
tration and sale of special fertilizers for different crops to the extent of pre- 
venting the registration as “specials” for certain crops such brands as are 
clearly not well suited to those crops. Special fertilizers for crops are to be 
encouraged, but they should represent something, and not be merely names to 
help sell the goods. 

Lipps’ Patent Process for Compost Fertilizers.—For several years a formula 
under this name, first as a “Secret Process,” and then as a “Patent Process,” 
has been sold to the farmers of the State, largely in the western and middle 
western counties. Claims of great virtue were made for it, and $3.00 was 
charged for the right to use it. Attention was first called to it in an article 
in the January (1901) Bulletin. Letters from farmers regarding it became so 
numerous during the past winter that it was considered desirable to publish 
the process in full, together with a discussion of it. This was done in the 
February (1902) Bulletin. Since then not so much has been heard of it, 
though the Bulletin containing the article has been largely called for within 
and without the State, the outside demand being especially from South Caro- 
lina and Georgia, which indicates that operations are being transferred from 
this to other States. I may add that the process possesses very little merit, 
containing nothing new, is misleading in many particulars, ana there is no 
‘reason for farmers purchasing it. The principles of plant growth and plant 
food requirements are now too well understood for there to be mysterious and 
secret prescriptions for fertilizers and composts, and when such are offered it 
may be concluded safely and at once that they are schemes to get money with- 
out corresponding compensation. It is encouraging to note the quickness and 
readiness with which our farmers come to this Department for advice and 
assistance in matters of this kind. 

Analyses of Mineral and Potable Waters.—Three hundred and eighty-one 
waters—225 potable or drinking and 156 mineral—have been analyzed during 
the past two years. No doubt considerable good has been done by this work 
in the prevention of sickness from the use of bad potable waters. It would 
be well if the chemical and bacteriological analyses of potable waters were 
made by the same person, instead of by different ones, as at present, so that 
the two results might be combined in forming an opinion of the character of 
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the water. It seems to me desirable for the State Board of Health to have 
this class of work. There can be no question of its great value in preventing 
sickness, and should be done even more extensively than at present, if pos- 
sible. 

Advantages have come, and will likely continue to show themselves in the 
future, in consequence of a better knowledge of our mineral waters, as shown 
by the examinations of this class. We are now putting together the results of 
the analyses of all mineral waters made during the past few years, with the 
view of publishing them some time in the future. 

More of this kind of work is done than there is really any need for, it hav- 
ing become the custom for waters to be sent from all sorts of sources. 

Analysés of Cotton-seed Meal.—The past two seasons have witnessed ad- 
vances in the selling price of cotton-seed meal. Along with this, especially in 
the fall of 1901 and the spring of 1902, the amount of adulteration was greater 
than ever before. The mere difference in the looks of the meal from what it 
had been in past years attracted wide attention among farmers and feeders, 
and as a consequence, we have been called upon to make a larger number of 
analyses of meal than usual—92. This has been done as promptly as our 
other work would permit, so as to give the users the benefit of the results 
before the product was gone. We have a large amount of evidence of appre- 
ciation of this assistance from the Department, in the shape of Ietters which 
have come to us, stating, in some cases, that the analysis showed the meal was 
not up to guarantee, and that the manufacturers had paid the difference. 

The correspondence which has come to me, together with what I have 
learned in conversations, show that the action of the Board in placing cotton- 
seed meal under inspection and requiring a guarantee has met with approval. 

As stated above, the grade of meal during the past season was not up to 
that of former years. This was due, in part, to the character of seed grown 
in 1901. Notwithstanding this, some mills made, as will be shown by results 
to be published later, a good quality of meal from 1901 seed. 

Soil Analyses.—In connection with the soil survey, a large number of 
samples of type soils, from virgin and cultivated areas, have been collected 
and are being analyzed as time permits. Some of these results are proving 
very interesting in unexpected ways. This work is being prosecuted on a 
systematic basis with the idea of thoroughness and permanency in view, and 
when completed I feel that we shall have results of great value to the agricul- 
ture of the State. 

Other Analytical Work.—In addition to the analytical work specifically re- 
ferred to above, there are a considerable number of other samples of interest 
and importance, and which are enumerated in the summary. Nearly 600 
Samples of ores, mineral and rocks have been identified and values reported, 
when any were attached to them. Most of these specimens have no value, but 
occasionally important finds are made in this way. The large and valuable 
deposit of iron ore at Wilson’s Mills has been developed on basis of the re- 
sults of the work of this Department. This property is now leased to the 
Empire Iron and Steel Company, of Greensboro, a branch road is almost com- 
pleted to it, and this Johnston County ore will be the main supply for the 
furnace. There are other results of interest, which will be published in the 
Bulletin when there is a sufficient accumulation to justify it. 
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2. PuRE Foop WorK. 


The General Assembly passed what is generally known as the “Pure Food 
Law” in February, 1899. This law went into effect on August lst of that 
year. In our first report on the inspection and analyses of food products un- 
der this law, published in the December (1900) Bulletin, the results of the 
examination of 507 samples of human and animal foods obtained at 37 points 
in the State, were given. Of these materials 56 per cent were found to be in 
some way adulterated. The second report (for 1901) on this work, presented 
in detail in the September (1902) Bulletin, contains the results of the chemi- 
cal and microscopic examination of 308 products. Of this number 110, or 35.7 
per cent, were found to be in some way sophisticated. The products inspected 
and analyzed in 1900 were largely of different kinds from those included in 
the report of 1901, which may account for the decrease in the amount of adul- 
teration. Our third report (for 1902), now in course of preparation, and 
which it is proposed to publish in the coming January Bulletin, will contain 
the results of the analyses of some 600 food products. In this work the 
classes of materials examined the first year are being again worked, and while 
it is too early to give definite results, the indications are that the amount of 
adulteration in the same classes of foods is notably less, showing that the 
publication of the results in the Bulletin and calling attention 1n the news- 
papers to adulterated products, are having wholesome moral effect. 

Products Most Adulterated.—The materials found up to this time to be the 
subjects of the largest amount of deception are jelly, jam, fruit butter, pre- 
serves, molasses, honey and syrups, nearly all of these products being in some 
way mixed with other materials, or were wholly imitation products. Two- 
thirds of the canned vegetables examined in 1900 were found to be artificially 
preserved with chemical antiseptics, there being anaiyzed 227 samples, of 
which number 151 contained one or more of the following preservatives: 
Formaldehyde, salicylic acid, benzoic acid, or sulphurous acid. Over three- 
fourths of the beers and other alcoholic drinks examined (35 samples) in like 
manner contained preservatives not natural to them; and seventy-two per 
cent of the non-alcoholic summer drinks (33 samples) had been subjected to 
the same treatment. Most of the bottled ‘sodas’ were sweetened water, 
charged with carbonic acid, and partly or entirely artificially colored, flavored 
and preserved. 

Fifty-nine per cent of the vinegars examined in 1900 were either adulterated 
or were not sold under their true names, as against 30.7 in 1901, showing an 
improvement in this line. 

The Concentrated Stock Feeds, as wheat bran, ship stuff, chop feeds and 
cotton-seed meal, though the latter has been generally of satisfactory quality 
up to the past year, are badly in need of inspection and regulation. Nearly 
all of these products, except cotton-seed meal, came from without the State, 
and our analyses show many of them to be of low grade and to have had 
ground with them such filling and objectionable substances as oat hulls, chaff, 
mill sweepings and cleanings and weed seeds. There is a double loss to the 
farmer or feeder in having such low-grade feeds imposed upon him, in that 
he pays more than they are worth to begin with, and then has the concen- 
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trated animal product—miik, butter of beef—into which he is converting them 
reduced.. A considerable amount of work of this class has been done for our 
farmers during the past two years, and especially during the past season have 
we encouraged them to send us samples of suspected feeds for examination, 
with full data concerning them, as we felt that the unusually high prices 
which were ruling in this class of products lent special inducements to adul- 
teration. Some materials sent in and selling for from $20.00 to $30.00 per 
ton were found to be made up of as much as one-half hulis and chaff of the 
grains. On basis of our findings some of the purchasers have been reim- 
bursed. We have done this work as promptly as possible, so as to give the 
results before the materials were used, though this frequentiy could not be 
done on account of the precedence of the more compulsory fertilizer worh. 

Law Regarding Concentrated Feed Stuffs.—I feel that the time has come 
when a specific law regulating the manufacture and sale of concentrated feed- 
ing stuffs and providing for their inspection and analysis should be passed. 
Nearly all of the States to the north of us and the central States have such 
laws, in addition to their pure-food laws. Sufficient revenue could be raised 
by such a law to cover the cost of inspection and analysis, and thus erable the 
putting of it on a self-supporting basis and providing for the prompt per- 
formance of the work. At present the food work is limited almost entirely to 
the summer and fall, when the chemists are not occupied with the fertilizer 
analyses. 

The laws on this subject in operation in the States reterred-to are very 
similar, and as a result of the study of them and correspondence with the 
officials having in charge their execution, I submit the draft of a bill which 
seems suited to our conditions, and which I consider should receive the 
Serious consideration of our coming Legislature. I might add that this mat- 
ter was fully considered and received the unanimous endorsement of the 
Board at the recent meeting. : 

Standards and Rules.—The food law gives the Board of Agriculture power 
to prescribe standards of strength and purity for food products and to adopt 
rules for branding and labeling and a form of guarantee for merchants to take 
from manufacturers. The action of the Board covering these matters are 
published in the September (1902) Bulletin and need not be repeated here. 
Standards for other foods, not thus far covered, will be submitted for the ap- 
proval of the Board as fast as it is felt that the matter is in satisfactory shape. 

Summary Statement.—Up to this time chemical and microscopic examina- 
tions have been made in the laboratory of the Department or nearly 1,500 
samples of human and animal foods. Over 800 of these have been published 
in the two reports already made and the others will follow in the forthcoming 
one. Great interest is being manifested in this field of the Department’s 
work, as is evinced by the frequent letters which are received on the subject 
and requests made by town officials, health officers and individuals for the 
examination of various materials. Our reports have been in great demand 
from within and without the State, the requests from a distance being largely 
from manufacturers, who are seeking information regarding our law, stan- 
dards and rulings, and who generally express a desire to make their products 
comply with all requirements. Through the information thus distributed in 
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our reports and through the newspapers regarding the brands of adulterated 
foods, a great deal of good has already been done in an educational way—the 
very best way—and a foundation laid for a gradual bettering of the quality 


of food products on our markets. 


The amount of adulteration found in our work shows the importance of the 
law; that it was not passed too soon, and that there is need of a gradual ex- 
tension of the work. The following summary statements are taken from our 


reports for 1900-1901: 


SUMMARY OF RESULTS OF THE EXAMINATION OF FOOD PRODUCTS, 1900. 
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SUMMARY OF RESULTS OF THE EXAMINATION OF FOOD PRODUCTS, 1901. 
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3. Som SURVEY. 


This Department, in co-operation with the Bureau of Soils of the United 
States Department of Agriculture, commenced a systematic investigation of 
the soils of the State in May, 1900. In this work the soils of the areas are 
gone over and carefully examined by an experienced judge of soils, and 
wherever in any part of the State the same type of soil is found its amount 
and boundaries are indicated by the same color in accuratery prepared maps. 
The examination extends to a depth usually of three feet. A large number of 
samples from virgin and cultivated areas have been collected and have been 
and are being analyzed physically by the Bureau of Soils of the United States 
Department of Agriculture, to ascertain the kinds and amounts of the various 
materials, as sand, clay, silt, etc., of which they are composed; and chemically 
by this Department to determine the total and reasonably readily available 
plant food constituents in them. No pains are being spared by us to make 
these analyses accurate and thorough, and when completed and considered in 
connection with the results of our field experiments on the test rarms and the 
Experiment Station, will greatly add to our knowledge of the natural and re- 
serve fertility of our different kinds of soil and their artificial plant food 
requirements. 

The influence of the kind of soil on the production of different crops to best 
advantage is being recognized as of more and more importance as experi- 
mental work in different lines advances. All types of soil are better adapted 
to some crops than to others, and some plants and fruits will oniy grow to the 
greatest degree of perfection on the type soil that best furnishes the condi- 
tions for their development. This adaptability of plants to soils is well illus- 
trated in the phenomenal success of the Rocky Ford cantaloupe, the ordinary 
netted gem of other sections, in the Arkansas Valley; the growth of fine Cuban 
and Sumatran tobaccos on certain soils in the Connecticut Valley and else 
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where in the United States; the removal of the bright tobacco inaustry of this 
State from its former home in the central and piedmont sections oz the State 
to the same, but more abundant type of soil in the Hastern part of the State, 
and the production of that finest of all apples—the Aibemarle pippin—only on 
its characteristic type of soil—moist, loose, black, feldspathic soil of the moun- 
tains of Virginia. (It should find an equally congenial home on the same type 
of soil in our mountains.) It seems, then, highly important that each State 
should seek out as far as it can the kinds of soil wiich are best adapted to its 
different crops. Because of these and other applications which might be 
given the soil survey work, I consider it an important line of the Depart- 
ment’s endeavor. 

Soil Maps have been made as follows: 

(1) In 1900, of an eight-mile strip on the two sides of the railroads extend- 
ing from Raleigh to New Bern, and containing about 900 square miles, in the 
counties of Wake, Johnston, Wayne, Greene, Craven, Jones and Lenoir. 

(2) In 1901, of an 800-square mile area, in the counties of Iredell, Rowan, 
Davie, Lincoln and Catawba; of all of Alamance County (365 square miles), 
and of about 800 square miles in the counties of Craven, Jones, Pitt and 
Greene. 

(3) In 1902, maps were made of a 1,000-square mile area, in the counties of 
Catawba, Alexander, Lincoln, Caldwell and Burke; a 500-square mile area in 
Yancey, Mitchell, Buncombe and McDowell Counties, and 500 square miles in 
Pitt, Martin and Beaufort. 

In all, approximately 4,865 square miles of our soils have been surveyed 
and mapped, which is equal to about ten good-size counties, 

It might be added that these maps are accurate ones of the sections they 
represent and have located on them the rail and dirt roads, streams, towns, 
villages, churches, school-houses, farm-houses, etc. They will prove useful 
for general purposes; in connection with schools, serving as the means of 
directing the attention of students to the natural and crop growths, etc., on 
different soils, and will be valuable for furnishing prospective immigrants 
important information as to the location of types of soils which they may be 
seeking. 

4, Test FARMS. 


The season just closing concludes three years’ operations on the Depart- 
ment’s two test farms in Edgecombe County, and at Red Springs, in Robeson 
County. Detailed reports of the first two years’ experiments have been pub- 
lished in the Bulletin for November, 1900, and January, 1902. At the begin- 
ning about twenty acres of leased land were used in the experiments, but after 
two years’ work it was deemed advisable for the Department tv own the land 
and have larger areas at its disposal for its operations, tnerepy laying a 
broader and firmer foundation for the work and making it possible to put the 
results of the experiments into operation on a considerable scale—one that 
would yield some revenue, at least, to assist in bearing the expense of the 
tests—and showing that the work is not merely of plat and garden order, but 
that it is susceptible of the broadest application. 

Accordingly, a year ago a farm of 201 acres was purchased in Edgecombe 
County at a very reasonable price. It is located near the station of Kings- 


28 REPORT OF THE 


boro, about midway between Rocky Mount and Tarboro, and it is on this farm 
that our work in that section has been conducted this year. 

Our main tests are with crops most largely grown in the sections, and are 
briefly as follows: 

Cotton and Corn.—Between 60 and 70 different tests are being made with 
each cotton and corn, on tenth-acre plats. Twenty-two (22) of these are de- 
voted to different combinations and amounts of acid phosphate, cotton-seed 
meal and kainit, with a view to determining the best balanced fertitizer and 
the best paying amount for these crops on these particular lands. ‘Three plats 
are given to testing the effect of dividing the fertilizer, and applying in one 
case half of all constituents at planting and half later, and in two cases to 
applying all the acid phosphate and kainit and one-half the meal before piant- 
ing, putting on the other half of the nitrogen later, as nitrate of soda on one 
plat and as cotton-seed meal on the other. Two plats are devoted to different 
methods of cultivation, ten to rotations to see if vetch, peas, burr clover, vel- 
vet beans, soja beans and peanuts—winter and summer-growing nitrogen 
gatherers—will not collect from the air all the nitrogen that is needed by 
these crops; two piats to test the effect of lime; three to compare cotton- 
seed meal, cotton seed and stable manure as sources of nitrogen; two to test 
acid phosphate and finely ground phosphate rock as sources of phosphoric 
acid; two to different depths of applying the fertilizer; four to show the eifect 
of velvet beans, soja beans, cowpeas and peanuts grown last year on this 
year’s crop, giving them only acid phosphate and kainit both years as ferti- 
lizer, and ten to fifteen to testing varieties of cotton and corn, together with 
different distances of plants in the rows and different widths of rows, and 
methods of selecting seed for improvement of yield. 

Peanuts.—Thirty-five one-twentieth-acre plats on the Edgecombe farm are 
given to tests of different fertilizer applications, culture methods and varieties 
of peanuts, along the same lines as those referred to for cotton, with the idea 
of obtaining information regarding the best methods of growing and handling 
this important Eastern crop. 

Tobacco.—An experiment was conducted on the Edgecombe farm the past 
season with Cuban tobacco to determine its adaptability to that soil and 
climate. The results so far are not such as to justify any definite conclusion, 
but will require repetition under changed plans before we can speak one way 
or the other regarding it. This test will be repeated next season. 

A fertilizer test was also made to determine the effect of different quantities 
of potash in fertilizers, otherwise alike on the quality and yield of bright 
tobacco. The results will appear in our next report. 

Experiment with Cowpeas.—An extensive series of tests of cowpeas were 
made on the Red Springs farm this year and were directed toward obtaining 
information on the following points: Time of planting, which extended from 
May ist to August Ist; different width rows, from 8 inches (put in with grain 
drill) to 34 feet, with and without cultivation for rows over 2 feet; quantity 
of seed per acre, when. planted in rows, and varying from one peck to 1% 
bushels; quantity of seed when planted broadcast, and varying from one-half 
bushel to 1% bushel; fertilizer test, and test of all varieties which could be 
obtained and numbering sixteen. In all there were 84 different experiments, 
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and each of these was divided into haif, ose portion being cut for hay and 
the other half gathered for the yield of peas. These resuits wiil be published 
in the Bulletin. 

Experiments with Grains.—Increased interest is being shown yearly in the 
growing of grain in the Eastern part of the State, seme of our farmers having 
succeeded specially well with wheat after cotton. Oats are grown to a consid- 
erable extent, but mostly as a spring crop. Our experiments, as well as those 
conducted elsewhere in similar climate, show that the eariy fall-sown oat, 
while lost occasionaliy from freezing, is by far the heaviest yieider and the 
most profitable way to grow this crop. Two years ago we conducted some 
tests on the Edgecombe farm and are repeating them this year on much 
larger scale, some fifty different varieties of wheat, oats, rye and barley being 
included in the trials, to determine the ones best adapted to that section. With 
_ the best yielding kinds we shail attempt to still further improve the yields by 
careful selection of seed. In this way we hope to find and develop two or 
three varieties of these grains that are weil suited to the Wastern section of 
the State. included in these experiments are tests of different times of sow- 
ing wheat in the fall, oats in the fall and spring, methods of preparation of 
land for oats and wheat and methods of sowing—broadcast and in different 
width drilis. In all, there are 80 different tests with grains, aac we feel that 
important results will come from them, especially after they nave been re- 
peated a sufficient number of times to give reliability to the resuits. 

Grasses and Legumes for Pasture and for Hay.—Over one hundred small 
plats have been put out in grasses and legumes and combinations of these to . 
test the adaptability and value of native and new grasses and iegumes for pas- 
ture and hay production, and for use as winter-cover crops, and in rotations 
with the usual crops of the sections. On such of these as give promise of suc- 
cess our tests will be extended to develop the best methods of growing and 
handling to obtain the surest and most profitable crops. Up to this time quite 
a number have done well, but it is never safe to draw conclusions too soon. 
Of the grasses, tall meadow oat, Italian rye and English rye, early grazing and 
hay grasses, have done especiaily well. Of the iegumes, burr and alsike clover 
indicate well, and hairy vetch, where the soil was inoculated, has made a 
highly satisfactory growth. The experiments with the legumes have also in- 
‘cluded methods of inoculating the soils, so as to get the bacteria so necessary 
to the growth of each kind of this class of plants onto their roots. We are all 
the more encouraged to push this phase of our experimental work, because of 
the large number of inquries which come to the Department concerning them. 
With a few further years of experience I feel that we shall be in possession of 
much valuable information regarding the kinds that are suited to our differ- 
ent soils and sections and the methods of growing them, as these tests are now 
being made on the Experiment Station farm at Raleigh on a sandy loam un- 
derlaid by stiff red clay (designated in our soil survey classification a cecil 
sandy loam); on a fine grain type of sandy soil in Edgecombe County, and 
on a smaller scale on a coarse-grained sandy soil in Robeson County. These 
experiments will also be put out on the new test farm in Iredell County, which 
is on a representative of the red clay lands of the Piedmont section of the 
State. 
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Beef Cattle-——Fourteen head of thoroughbred and high-grade beef cattle 
1@ thoroughbreds and 11 grades) of the Aberdeen-Angus breed have been 
added to the Edgemont farm with the view of making beef production, in con- 
nection with the grass and forage plant work, one of the lines of experimental 
work, as well as a feature of the general farm operations. These animals 
were obtained in Missouri last winter, through the courtesy and assistance of 
the Director of the Missouri Experiment Station, who made the selections and 
purchases. They were a part of a car load of 39 head purchased for the Ex- 
periment Station, the Department of Agriculture, and a number of farmers 
in different parts of the State. Those going to “ticky” pastures were inocu- 
lated by Dr. Butler, the Veterinarian of the Department, who furnished in- 
structions regarding the care of the animals till they became thoroughly im- 
mune to Texas or tick fever. So much interest was shown in this lot of ani- 
mals that it was found desirable to bring in another lot of nineteen head 
during the fall. These were obtained in Ohio, and nearly all of them go to 
farmers who placed orders in advance. We feel that this is one of the best 
ways of advancing the stock interests of the State—by getting into the hands 
of our farmers a better class of cattle. These animals are delivered at actual 
cost and without any charge for services. The animals thus far have gone, or 
will go, to the following counties: 
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Other Operations.—The portions of the farms not used for experiments have 
been devoted to the production of feed for the teams and stock, and other 
crops generally grown in the section—cotton, corn, peanuts, tobacco and small 
grain, these crops being put in what is considered a desirable rotation for 
profitable production and the improvement of the land, the idea being to base 
the general farm work on the outcome of the experiments, so as to give the 
test farms a thoroughly practical turn and application. 

Statesville Test Farm.—The test farms and their work are growing in in- 
terest and importance. To make this phase of the Department’s endeavors of 
the greatest practical value to the different sections of the State, it was de- 
cided advisable to locate a third farm on a good type of red clay land in the 
Piedmont section of the State. The decided interest and friendly -rivalry 
among the citizens of a number of the Piedmont counties for the selection ofa 
site in their respective counties and localities were specially gratifying to the 
Department, as showing appreciation of the Department’s efforts in behalf of 
the agriculture of the State. Because of desirability of type of soil, location 
near the town, on a good and frequented dirt road, a railroad and near a 
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second railroad and the depot, and most hearty interest and financial aid from 
the citizens in and around Statesville, in Iredell County, the farm was located 
just’ to the west of that town. Work will be started on that farm this spring, 
devoting attention to the methods of preparation, cultivation, fertilization and 
rotations for the crops now generally grown in Piedmont North Carolina, and 
new ones which seem most likely to succeed well there and which would add 
to the interest of the agriculture of that section. 

The soil survey, as far as it has proceeded, shows that our Piedmont area 
is made up of more than fifty per cent of red clay land, the next largest type 
being the gray land or sandy loam underlaid by red clay. On this latter type 
the Experiment Station at Raleigh is located. The location of the Statesville 
farm puts us in position to conduct our experimental work on tne iargest and 
most important type soils of the State this side of the mountains. 

We feel that it is important for the results which are to be used by the 
Department and the Experiment Station in aiding our farmers to better their 
agricultural methods and practices and in teaching the coming generation, to 
be obtained not only in actual experiments, but that these tests should be 
secured, as far as possible, on the kind of soil and under the couaitions which 
are to surround their application in farming operations, 

The Growth of Experimental Work.—The development of the experimental 
idea in agriculture has been almost phenomenal. It had its beginning in Ger- 
many when the first experiment station was established fifty years ago. The 
fifty years which have elapsed since this work was begun “in so meager a way 
have witnessed the establishment of a system of stations as State or Govern- 
ment institutions in practically every civilized country. These have steadily 
grown in strength and in importance, until now they may be ranked as among 
the permanent institutions of civilized nations, as much as the schools and 
universities. They are fostered alike under the republic and under the un- 
limited monarchy, and are recognized by all enlightened people as constituting 
an essential element in national welfare. Rarely, indeed, has one been aban- 
doned or its maintenance funds permanently diminished.’’* 

‘In this country experimental work in agriculture has obtained its present 
growth in twenty-seven years, and aS a main enterprise in fourteen years. 
This State was the second in the Union to establish an Experiment Station, 
being conducted during the first eleven years of its existence in connection 
with and by the supuort of this Department. Since 1887 it has been financed 
by the Hatch appropriation of the National Government. Every State and 
Territory in the Union now has at least one Experiment Station, and they 
have become permanent institutions of great power for the advancement of 
the agriculture of the several States. So much so is this, that the National 
Government gives annually $720,000.00 for their support, and the States, in 
one way or another, $511,881.15 (last year), either to supplement the station 
fund proper or to conduct independent experiments by other institutions. 
Connecticut has two Experiment Stations, the State giving $14,300 to their 
support; New York two, with State aid of $99,250; New Jersey two, with 
$19,000 from the State; Louisiana three, with $30,000 additional help, to a 
considerable extent the work of the Department of Agriculture; California 
one main station, four culture and two forestry stations, in different sections 


*Experiment Station Record, Vol. XIV, 2; p. 103. 
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of the State, receiving $11,545 from the State; Alabama one regular station 
and two sub-stations, receiving $4,000 from the State; Colorado one sub- 
station in a section away from the main station; Michigan two, in other sec- 
tions, with State aid of $6,467; Minnesota three, in separate sections, with 
$35,956 additional appropriation; Mississippi one additional sub-station, with 


$6,500 from the State; Missouri one fruit station, apart from the main station, 


receiving $13,267 frem the State; New Mexico three sub-stations; Ohio two 
sub-stations, away from the main one, ali receiving $25,000 additional help; 
Texas two sub-stations, getting $8,750 additional funds; Washington two sub- 
stations, away. from the main one, with $9,848 State help; Utah one sub- 
station, with $3,000 State help; Oregon one sub-station, with State aid of 
$5,000; Wisconsin gives $14,000; Massachusetts, $11,300; Kentucky, $36,000, 
and Illinois, $46,000 (largely used for work in different parts of the State) to 
the main stations. Canada has six experimental farms in different paris of 
the Dominion, all supported by Federal appropriations, and the Virginia De- 
partment of Agriculture is following the pian of this Department and is estab- 
lishing test farms on the different soil areas of the State. 

These facts relating to agricultural experimentation are recounted here to 
show the estimate that is placed on the work, the provisions that are made 
for its support, and to suggest the urgent need and importance of this Depart- 
ment’s dealing in as thorough and comprehensive sort of way as possible with 
the agricultural questions confronting our farmers, or else allow our farming 
interests to fall behind those of other States, where moré ample provisions 
are being made and where more strenuous efforts are being put forth for the 
development of the best possible methods and systems of farm practice. - 

There never was a time when there were more expenditures of means and 
effort than at present in the study of agricultural matters: I believe that 
this Department, in its small way, is beginning and doing important work for 
the agriculture of the.State, and in the right way. Its work is specific; its 
plans definite. Its problem, as now outlined, is the development of the best 
methods for producing the plants for the different soils and sections of the 
State; and it has gone to the specific localities and soils where it proposes to 
apply the results to propound the questions. This is in accord with the best 
and most recent plans of experimentation. 


5. BLACK Rot EXPERIMENTS. 


For several years black rot has been growing more and more severe in its 
attacks on the grape crop, especially on the Niagara variety. In 1901 a num-. 
ber of large growers of Niagara grapes dug up their vineyards because they 
could not combat the attacks of this fungus, and such discouragement existed 
generally that the entire Niagara grape industry of the State was threatened 
with destruction. To assist in this matter this Department and the Experi- 
ment Station joined the United States Department of Agriculture in making a 
thorough study of the disease to see if a remedy that would save this im- 
portant industry to the State could not be found. The Department and Sta- 
tion paid field expenses and the United States Department of Agrictilture fur- 
nished an expert in plant diseases to conduct the experiments, which were. 
carried on at Southern Pines and Tryon, in this State. The results of the 
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season’s investigations indicate that a successful treatment has been worked 
out, at least it proved so last year, and will likely be even more so when 
modified by the experience of the first year’s operations. This information 
will be put out in a bulletin for the use of grape-growers. 


6. FARMERS’ INSTITUTES. 


I have attended, as you know, nearly all of the Farmers’ Institutes held by 
you during the past two years, and besides being much interested in them, and 
benefited by the contact with farm methods, operations and conditions in the 
different parts of the State, [ have felt encouraged, especially at certain places, 
at the growth of interest in the institutes. This, in my opinion, is one of our 
main contact points and should be made the instrument, as far as possible, for 
bringing the Department, the Station and other agricultural agencies and 
their work and the farmers and their work together, with the view of dis- 
cussing the matters in which they are all interested and with which they are 
all working. 

CORRESPONDENCE. 


An additional evidence of the growing usefulness of the Department is the 
greatly increased number of inquiries on various subjects relating to farm 
and other matters which come to me. During 1901 I sent out letters and 
analyses to the number of six thousand, and during 1902 to the number of 
seven thousand, making a total of 13,000 for the past two years. 


CONCLUSION. 


In conclusion, I desire to commend most fully and heartily the efforts of the 
workers associated with me. They have been industrious, earnest and faith- 
ful, and to them is due a full share of credit for whatever has been accom- 
plished. 

It is especially pleasant to say that I find myself under continued and re- 
newed obligations to you, Mr. Commissioner, and to the Board of Agriculture . 
for the uniform interest and consideration shown me in the conduct of the 
work entrusted to my charge, for all of which I thank you most heartily and 
respectfully submit this review of operations for your information and con- 
sideration. 

Very respectfully, B. W. KILGORE, 
: State Chemist. 


Los) 
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REPORT OF THE ENTOMOLOGIST. 


Me. S. L. Parrerson, Commissioner of Agriculture. 

Sirn:—The work of this office is to investigate the ravages caused by insects, 
and to prescribe, as far as practicable, the remedies which may be used in 
combating the depredators. Not a season passes but that some insect pests 
cause immense damage to our agricultural interests. In 1901, chinch bugs 
wrought havoc with grain crops in the middle Piedmont, while wheat was 
badly injured by Hessian fly further west in the same section. In the east 
the corn bill-bug did the usual amount of damage, inflicting a heavy loss in 
many localities. The same year all kinds of fruit pests were abundant, and 
the apple crop throughout the Eastern part of the State failed, as has been 
usual for a number of years. That this failure of the apples in the east may 
be mostly prevented by proper remedies, is fully proven by the following let- 
ter from an ex-Confederate soldier in Durham County, who tested the matter 
of treating his trees under direction from this office. He says: 


«x %* + Now for the results. I had more matured apples than I have had 
in one season for the past ten years. * * * Aji trees sprayed are as green, 
is nearly as green, now (October 14, 1901) as they were in summer. * * #* 
I sprayed one side of a large fall apple tree. The side sprayed is green to-day, 
while the other side has no leaves. To be brief, all trees sprayed are fuli of 
leaves, while those not sprayed are destitute. * * * JI am very well 
pleased with my experimental spraying, and next year will spray again more 
thoroughly than I did the past spring. 

“Yours truly, Ke Osteo 


The following is an extract from a letter from a farmer in the Eastern part 
of the State: 


“Last year my tobacco was materially damaged by flea-bugs, my cotton 
almost complete failure on account of lice, and my other crops damaged more 
or less by various kinds of insects. Without some means to combat the 
various pests to which our crops are subject, I feel that the farmer must suc- 
comb to complete failure. Would be glad to have advice from the Department 
as to best means of preventing and destroying these deadly enemies to our 
crops.” 


Still another correspondent sent in the following: 


“You are doing a good work, and I trust that your efforts may be crowned 
with success.” 


These few extracts from our correspondence are here quoted to show that 
the work is taking a real hold among the farmers, and that they are profiting 
by the information given out. 

In the year 1902, just closed, the strawberry weevil caused immense loss 
along the Weldon and Wilmington Railroad, the loss at Wallace, Willard and 
Rocky Point being reported to me at from one-fourth to three-fourths of the 
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entire crop. Insect pests of all kinds seem to have been unusually de- 
structive. 

It is not claimed that all insect pests can be combatted with perfect suc- 
cess, but it is a fact beyond question that the great majority of them can be 
kept largely subdued if the proper remedies are applied at the proper time. 
It is a question of educating the farmers to adopt the measures requifed. 
Practicable remedies are known for the majority of the pests, and the great- 
est effort of this office has been to teach the people to properly use these 
known remedies, rather than to experiment with new ones, especially as such 
experimentation would consume more of time and money than has been 
available. 

The majority of insect pests of fruit, truck and garden crops are best com- 
batted by poisoned liquid mixtures applied by means of spraying pumps. ‘lo 
show the practicability of this, a number of tests were made the past year in 
the Eastern, Middle and Western sections of the State, the principal plants 
treated being apples, potatoes and grapes. As far as results nave yet been 
reported, they seem to have been very satisfactory, only one correspondent 
(in Johnston County) reporting that on apple trees he could see no benefit, 
but the same man says it was a success in killing the potato beetles. A num- 
ber of letters might be quoted showing that the directions sent out from this 
office were of great aid in combatting these pests. 

But the one insect which causes more work and uneasiness than any other 
is the San Jose scale, a small inconspicuous pest, which attacks fruit trees. 
On account of the fact that it is largely disseminated by the shipment of in- 
fested trees, this pest has been the subject of much legislation, making cer- 
tain entomological work compulsory in all States where commercial nurseries 
are located. No nursery in this State can legally ship even a single fruit 
tree unless it is accompanied by a certificate stating that the nursery has been 
duly examined for insect pests. Even if there were no such law in this State, 
the laws of other States would compel these nurseries to be inspected by some 
authorized person every year, for no tree can be shipped into any of our ad- 
joining States unless it is covered by certificates as before mentioned. Were 
it not for the laws and the strong efforts being put forth by entomologists and 
nurserymen to limit the spread of this pest, it would, without doubt, be far 
more generaily distributed than it now is. The protection is not, and never 
can be, absolute, but that it does great good is evident to anyone who will in- 
quire carefully into the situation. 

Every North Carolina nursery is inspected each year in order to discover 
the San Jose scale, and other pests, if they exist on the salable stock, and to 
cause remedial work before granting certificate, in case they are found. The 
inspection of the forty-five nurseries of the State occupies about three months, 
during the very hottest season of the year, and it is as hard manual labor as 
any day workman has to perform. 

The Legislature of 1897 passed an Act (Chapter.264, Laws of 1897) looking 
to the suppression of the San Jose scale and other pests. At that time this 
scale was not known to be widely distributed in the State. The appropriation 
made was five hundred dollars per annum, and this was thought to be suffi- 
cient to carry out the provisions of the law, but the inspection of orchards in 
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various parts of the State, which was made possible by that law, has already 
located the scale in no less than twenty-two counties of the State, as follows: 
Alamance, Carteret, Catawba, Cleveland, Cumberland, Durnam, Franklin, 
Gaston, Guilford, Halifax, Haywood, Jackson, Lenoir, Mitchell, Moore, New 
Hanover, Pitt, Sampson, Scotland, Surry, Wake and Wilson. No section of 
the State is exempt, and in all of these counties the scale is, without doubt, 
slowly spreading from place to place. In places where we have been able to 
visit the orchards, and point out the extent of the infestation, and recommend 
remedies, some of the growers, at least, have learned that it can be controlled 
by persistent, careful and thorough work. Unfortunately, some growers seem 
to have the idea that they can absolutely exterminate the pest, whereas, in 
fact, such a thing is out of the question. If by treating a tree once or twice 
each year it may be kept in sufficiently good health to produce a satisfactory 
crop, nothing more need be expected, for this is all that we cau ever do with 
any pest, though in this instance the cost is considerably greater. Moore 
County has been the greatest sufferer from this pest, and in the large peach 
orchards around Southern Pines, the owners have voluntarily dug up and 
burned many thousands of trees in their efforts to control the spread of the ~ 
pest. On the other hand, many thousands have been condemned by the Ento- 
mologist, as provided for in the law, and, the owners being unwilling to treat, 
have been compelled to remove them. It is but truth to say that the expedient 
of compelling the removal of trees is left as the very last resort, only being 
employed in the most extreme and aggravated cases, and where neighboring 
orchardists demand the full enforcement of the law, with what seems to us to 
be overwhelmingly sufficient reason. Every possible opportunity is afforded 
owners to treat their trees. We have believed that it was the intention, of 
the Legislature to leave liberal discretionary powers in this matter with the 
Commission for Controlling Crop Pests. . 

Inasmuch as all nurseries in the State must secure certificates of inspection 
each year in order to carry on their trade, the whole nursery industry of the 
State is absolutely dependent on our work from year to year. This has led 
some to think that it is our business to inquire into the manner and method of 
business of all such firms. Plainly, this is not the case, but when the certifi- 
cate which we issue is put to an improper use, it becomes our right to inter- 
fere. The famous Amos Owen Cherry Tree Company is a case xn point. Our 
certificate was granted to cover a legitimate trade, but when the nature of the 
business was changed, the parties continued the use of the certificate, and 
passed it from party to party as the management changed hands, without 
authority for so doing. When we became convinced that the business was 
not being conducted properly, and that our certificate was being misused, an 
investigation was made by the Entomologist, and the second day after his 
return, the concern was closed and the public was in possession of the facts. 
Further action against the parties was the work of the government, but the 
actual closing of the concern was the work of the Crop Pest Commission, 
through the Entomologist and the fact that this investigation and its results 
was accomplished at a cost to the State of less than twenty-five dollars is not 
the least among the arguments that the funds of the Crop Pest Commission 
are being used with proper and telling effect. 
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A short summary of the work of the past two years at this point may be 
well: 
NURSERY WORK. 


Number of nurseries inspected (45 each year)..................4., 90 
Number acres of stock inspected (for two yearS).........cccceeees 1,200 
mMumber=plants-in nurseries “(for <twO Years). .i6.6 6 bcs bsp ove gate'e 0's 18,000,000 


ORCHARD WORK. 


Poeunueouynere scaletis KnOWD tol. GXISt..< vk sic aie e ores, see vee re woe o 22 
Premises known to be infested (San Jose scale).............0000. 75 to 100 
Ree a Ole Uees . 1 NT CSteU GOB LiALO ici. sh ots erat ong, elalinvel cvalece Sou aie we se: Ay see 50,000 
Trees condemned and destroyed (estimate).................0000. 8,000 
Trees treated for scale by owners (25,000 per year).............. 50,000 


MILES TRAVELED BY ENTOMOLOGIST IN INVESTIGATIONS, ETc. 


SM TEENA PEA GI ails aes elas circ eisticiis ta eae ip dw aha le ett) el avo cate in mle Sieuare Foret eae 6,000 
In 1902 Be Sita ata aa ob oaic hag ANGP eel nd on ease Tad! oes Giataratov ala srareele) aNesay G¥iwa ele aks wn 6,000 
Ee WEL Is) oe cv eters cei as, Wis ial gas wees at ee aeeve “a Sy Re Re hee OPN etn 12,000 


There has sprung up a large correspondence regarding insects and insect 
pests. The majority of such inquiries deal with injurious insects, but a num- 
ber have come from persons in the State who are interested in observing in- 
sects generally, and who wish to instill a love of nature into those around 
them. The following letter is a sample: 

SED DSN Oars 
“Monron, N. C., December 2, 1902. 


“DEAR Sin:—What is this insect? I found it on my table in the school- 
room, and none of us know what it is. Please answer, after making an ex- 
amination. 

SPREE CUR URE YE tee Vani eM es Me Mail ler” he hn Me tah Ae eee Sat bale alle tates ; 
“Teacher. 


For the year 1902 the correspondence of the office has amounted to about 
1,200 letters. 

In order to know definitely just what kinds of insects are found in the 
State, a collection of specimens is kept, and is being addea to constantly. 
Many of the specimens sent in by correspondents are preserved, and at every 
opportunity the Entomologist adds to the collection. It now contains about 
30,000 ‘specimens, which may be seen at any time in the office in the Museum 
building. This collection will become more and more valuable as it is made 
more complete. 

Attached is a list of the nurseries of the State which have been inspected 
and duly licensed to do business from September 1, 1902, to September 1, 1903. 
Very respectfully, FRANKLIN SHERMAN, JR., 

Entomologist. 
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REPORT OF STATE VETERINARIAN. 


RALEIGH, N. C., December 19, 1902. 
Hon. S. L. Parrerson, Commissioner of Agriculture. 


My Dear Sir:—Pursuant to your request, I hand you a report of the work 
done by the Veterinary and Animal Industry Division since I took charge of 
the same, August 19, 1901. 


ANIMAL INDUSTRY. 


By legislative enactment the State Board of Agriculture is charged “with 
investigations adapted to promote the improvement of milk and beef cattle.” 
In compliance with that command considerable effort has been made to arouse 
a greater interest in live stock husbandry and to disseminate information 
concerning the breeding and economical feeding of farm animals. 

This work has taken the form of lectures at over forty farmers’ meetings, 
in different parts of the State, contributions to the agricultural press and the 
Department Bulletin, a special Bulletin (July, 1902) on the “Breeds of Beef 
Cattle and Beef Production in North Carolina,” and correspondence. 

One of the test farms of the Department has been stocked with beef cattle 
and hogs, and experiments are now under way and contemplated to throw 
further light on the economical production of beef and pork, under the condi- 
tions existing on North Carolina farms. 

To still further aid and encourage the improvement of our beef cattle a 
number of pure bred bulls and heifers have been brought into the State by 
the Department and the Agricultural Experiment Station and distributed 
among the farmers at actual wholesale cost. 

There is no greater agricultural need in this State to-day than more and 
better live stock. 

Our commercial fertilizer bills, now amounting to $6,000,000 annually. are 
at once the result of and reveal the absence of insufficient live stock hus- 
bandry in the past and emphasize the necessity for more in the future. 

With the excellent facilities which our climate, soil, and abundant rainfall 
afford for the growing of forage crops, animal husbandry should not only 
enable the North Carolina farmer to improve the fertility of his soil and 
reduce his expenses for commercial fertilizers, but should also enable him to 
obtain better remuneration for his labor and skill and afford him a better 
market for the coarse products of his farm.’ This is particularly applicable 
to the central and eastern parts of the State where little or no live stock is 
grown and the fertilizer bills are consequently the largest. Yet no section of 
this or any other State is better fitted by nature for the growing of abundant 
and cheap forage crops, and, consequently, for the economical production of 
all kinds of live stock. 

There is no doubt but the cheapest way to maintain and grow cattle is on 
pasture, and in those sections where the best cattle are grown land seems 
never to become too high-priced for this purpose. In some of the Northern 
States and Europe land valued at from $50 to $200 an acre is used for pasture 
and returns what the owners think a fair profit or interest on its value. 
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In North Carolina there are thousands of acres that can be bought for 
from $5 to $15 per acre that with proper management during an average 
season and pastured with good cattle will produce enough beef in one year to 
nearly pay for them. To do this, however, it would be necessary to give con- 
siderable attention to preparing them for pastures and to maintaining them in 
good condition afterward. But, with us, a pasture too frequently means a 
worn-out field, a rough hill or mountain side, or a low swamp that will pro- 
duce but little, if, indeed, its stagnant water does not serve as a breeding 
ground for disease-producing agents. Such land will not produce sufficient 
pasture in quantity or quality to fatten good cattle; nor will an old field, that 
will no longer pay in corn or cotton, yield pasture that will grow 200 to 300 
pounds of 00d beef during a season without considerable preparation and fer- 
tilization. 

Unfortunately, the idea very generally prevails that it will not pay to use 
our best lands for pasture and the growing of forage crops for the feeding 
of cattle. Yet, there can be no doubt that in a properly balanced system of 
agriculture one of the principal, if, indeed, not the principal, object of the 
farming operations should be the growing of food crops for live stock. Until 
the erroneous idea that only those having large tracts of cheap land can make 
cattle growing profitable is completely dissipated and the small farmers begin 
raising a few good cattle and abundance of forage to feed them, we can never 
lessen that burdensome fertilizer tax of $6,000,000, now annually paid by the 
State, and put our agriculture on a permanently successful basis. 

It is frequently stated that our lands are not well adapted to the growing 
of grasses and that those grown are not so nutritious as those of the North. 
It is probably true that cultivated grasses grown on rich soils are more nutri- 
tious than many of our wild grasses grown on poor soils, and it may be a 
fact that our abundant rainfall slightly lowers the nutritive value of our 
grasses, but this disadvantage, if indeed it exists, is more than equalized by 
the more luxuriant growth. However, neither chemical analyses nor feeding 
experiments give any foundation for the charge that our grasses and other 
forage plants lack anything in nutritive value when compared with similar 
plants grown in the North, 

In fact, our best lands, under similar conditions, will afford more pasture, 
or hay, during a season than the average pasture or meadow lands offany of 
the principal stock-raising States of the Central West, as the following from 
the 1900 Year Book of the United States Department of Agriculture will show: 


AVERAGE YIELD PER AcRE oF Hay—1891-1900. 


State. / 1891 


1892 | 1898 | 1894 | 1895 | 1896 | 1897 | 1898 | 1899 | 1900 | Av’g 

4 ee Tons Tons Tons Tond Tons Tons Tous ions Tons Tons 

TOM Si as ae Sot Sak, Ses | 1.20 | 1.25 | 1.58 | .738 | 1.08 | 1.74 | 1.50 | 1.75 | 1.34 | 1.42 1.359 
1309200) (eee ee ee ee 1.25) 1.25 | 1.21 | 1.14 | .66 | 1.88 | 1.29 | 1.56 | 1.29 | 1.27 | 1.2380 
tn ee yt i) Wg AB oh 24 Fe 85 L171, 48, 25 | 1. 60} 187" | 1.20/11, 240 
anske ose. it 1.30] 1.10| 1.81) 277 | 1.24 | 1.42 | 1.30 | 1.46 | 1.57 | 1.82 | 1.279 
North Caroling. .-..--2- 52 | 1.10, 1.20 | 1.70 | 1 45 | 1.63 | 1.26 | 1.25 | 1.70 | 1.50 | 1.41 | 1.420 
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It will be noticed that not only has the average yield of hay (grass) per 
acre been higher in North Carolina for the last ten years than in Lowa, II- 
linois, Missouri or Kansas, but another significant fact also appears, namely, 
that the yield was more uniform in North Carolina than in any of these hay 
growing States. The lowest yield per acre in North Carolina during any one 
of the ten years was in 1891, when it started at 1.10 tons per acre, but in 
1894 Iowa, Missouri and Kansas only produced .73, .85 and .77 of a ton per 
acre, respectively, while in 1895 Illinois fell to .66 of a ton per acre. 

These are important facts in their relation to stock raising, for the first 
essential of a grazing country is a uniform and abundant growth of grass 
- which are assured to this State by our long summers and abundant rainfall. 

As an illustration of the importance of increasing our production of forage 
crops, it may be stated that the fertilizer left in the soil by the roots and 
stubble, from a crop of cow peas, is worth from $3 to $5 per acre, which is 
little above its cost of production; while the ton, to a ton and a half, of hay 
secured is worth nearly as much, pound for pound, for feeding as wheat 
bran. The results of feeding trials actually show 1% pounds of peavine hay 
to be equal to 1 pound of wheat bran. 

Not only is it important that we increase our production of forage crops, 
but it is equally important that these crops be fed to good live stock on ihe 
farm. Our present wasteful use of cotton-seed meal forcibly illustrates this 
point. About $2,000,000 worth of this most excellent cattle food is annually 
put directly into the soil as fertilizer by the farmers of this State. At the 
usual ruling market prices, peavine hay is as economical a fertilizer as cotton- 
seed meal, but it is rightfully thought too valuable a feed to be used directly 
as fertilizer. It is equally wasteful to use cotton-seed meal in such a manner. 
In fact, the growing of peavine hay for fertilizer would be much more rational 
and economical than. the purchase of cotton-seed meal for that purpose; for, 
as previously stated, the growing of the peavine hay leaves in each acre of 
the soil from $3 to $5 worth of fertilizer, which is taken largely from the air. 

If fed to cattle and the manure saved, fully 75 per cent ot the fertilizer 
value of a ton of cotton-seed meal is returned to the farm. We, therefore, to 
obtain the other 25 per cent of its fertilizer value, costing about $6, sacrifice 
its entire feeding value. To fully show what this waste means it may be 
stated that numerous feeding trials, where both the feeds and the cattle 
were weighed, have shown that 

One pound of cotton-seed meal is equal to 1.75 pounds of corn, and that one 
pound of cotton seed is equal to 1.13 pounds of corn. That is, when corn 
is worth 50 cents per bushel, cotton-seed meal is worth between $31 and 
$32 per ton and cotton seed $20 per ton, or 33 1-3 cents per bushel. Or, to re- 
verse the statement, when cotton-seed meal is worth $24 per ton it is as cheap 
as corn at 88 cents per bushel, which is regarded by cattle feeders as suffi- 
ciently cheap to make cattle feeding profitable. It is, therefore, apparent 
that, owing to a lack of good cattle to consume this cotton-seed meal, we lose 
about $20 per ton on the 80,000 tons used as fertilizer, or a total of $1,600,000. 


THE CATTLE QUARANTINE. 


After it became established that the disease variously known in this and 
other Southern States as splenic, Spanish, Texas, or tick fever, distemper, 
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dry or bloody murrain, red water, acclimation fever, town-cow disease, etc., 
was naturally conveyed solely by the common Southern cattle tick (Boo- 
philus Annulatus), the United States Secretary of Agriculture designated 
a line, extending across the country from the Atlantic Ocean to the Pacific, 
which was intended to divide the section infested with the cattie tick from 
that in which no ticks existed. No cattle from south of this line, that is, 
_from the tick infested area, are allowed to be driven or in any way transported 
northward across this line, except under certain strict regulations, and then 
only for immediate slaughter. All of North Carolina was not permanently 
infested with this tick, but that part east of the mountains was, and, conse- 
quently, all of the State was subjected to these quarantine restrictions. But 
the Secretary of Agriculture has authority to exempt from the operation of 
this quarantine any district that is free of the cattle tick, where the State 
authorities will enforce such regulations as will effectually prevent ticks be- 
ing carried into such district, giving assurance thereby that cattle for ship- 
ment originating within said district are unable to carry infection with them 
to other markets. In order to secure the advantages thus accruing the Depart- 
ment has co-operated with the United States Department of Agriculture and 
secured exemption from the quarantine restrictions for the sixteen trans- 
mountain counties of this State, thus securing a valuable saving to the cattle 
growers of that section. 

To those familiar with the conditions under which Southern or quarantined 
cattle sell in the principal markets of the country, it is well known that be- 
cause they can not go on to Northern pastures or into Northern feed lots, 
but must be sold for immediate slaughter or go back home, they sell from 
one-half to one cent per pound, live weight, below that brought by cattle of 
the same quality. but not’ under the quarantine restrictions. To this must 
also be added the cost of providing separate pens and unloading chutes and 
disinfecting the cars, which the Government requires the railroad companies 
to do. It is, therefore, evident that the gain to the sixteen counties of this 
State exempted from these quarantine restrictions is not less than from one- 
fifth to one-seventh the selling price. In 1899 these counties sold about 
$800,000 worth cf live stock (estimated from the United States Census Re- 
port), which means a clear annual saving, by the exemption from the quaran- 
tine restrictions, of between $115,000 and $160,000. The total cost of main- 
taining the line across this State does not amount to more than $500 annually. 

At the time these sixteen counties were first exempted from the opera- 
tion of the Federal quarantine, considerable infection existed in a number of 
them, but by careful farm to farm inspections and a quarantine on the tick- 
infested farms, the infection has been controlled and at present is almost en- 
tirely eradicated, thus insuring for the future, freedom from quarantine re- 
strictions. 


EXTERMINATION OF THE CATLLE TICK. 


Recognizing that the extermination of the tick was of vital importance to 
the cattle industry of the State, the Board of Agriculture, in co-operation 
with the Federal authorities, set aside the counties of Surry, Wilkes, Cald- 
well, Burke and McDowell as a field in which to make an attempt at such 
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extermination. What was then a theoretical probability has been proved a 
practical certainty by the work of the past three years. Caldwell County 
and the north half of Burke County have been cleared of ticks and are added 
to the exempted area for 1903. Furthermore, the tick has been so nearly 
exterminated in Wilkes County, also, that the Federal authorities have made 
North Wilkesboro a shipping point for cattle from the exempted area, thus 
bringing a boon to the cattle raising counties of Ashe and Alleghany, which 
have hitherto been compelled to drive their cattle a greater distance into 
Virginia to reach a railroad station from which they could ship. 

In short, the feasibility of exterminating the cattle tick has been proved, 
and the work has progressed sufficiently to enable us to confidently predict 
the addition of one or more counties to the exempted area each year. 

In the prosecution of this work, inspectors are employed who make a farm 
to farm canvass of the territory, with a view to locating all tick infested 
farms, which are immediately quarantined and the owners instructed as to 
the importance and objects of the work and as to the easiest and best means 
of exterminating the ticks on their places. 

Daily reports are made to this office by the inspectors, showing the number 
of miles traveled, the number and location of farms visited, number of cattle 
inspected and the presence or absence of ticks. In this way the exact location 
of all the infected farms and cattle in each county is Known and the work 
kept in hand so that an intelligent direction of it is possible. 

During the past summer I addressed farmers’ meetings relative to this 
work, at from six to ten places in each of the counties of Surry, Burke and 
Wilkes, as a result of which organizations were formed in all of these 
counties, which, through local or township committees, are co-operating with 
and helping the Department in the work to an extent and effectiveness never 
before realized. 

That this work also pays may be shown by one illustration. The value of 
the live cattle sold from the farms of Wilkes County in 1899 was about $35,000 
(estimated from United States Census Report). As previously shown, these 
cattle would have brought an advance of at least one-half cent per pound 
live weight had they been exempted from the quarantine restrictions; for it 
must be remembered that the price of all cattle in the United States, regard- 
less of where they may be sold, is fixed by the Chicago and other large mar- 
‘ kets of the country. Therefore, the loss on these Wilkes County cattle for 
one year was not less than one-sixth, or $7,000. One-half this arnount divided 
into four equal parts and expended during as many years will suffice to ex- 
terminate the ticks in Wilkes County. Likewise this easily exterminable pest 
may be eradicated from any county for a cost not exceeding the losses which 
its presence causes during any one year. This applies only to those counties 
in which the stock law (no fence law) is enforced, for in a free range country 
the extermination of the cattle tick is practically impossible. 


LOSSES FROM TIcK FEVER. 


Another, and not the least important, phase of the tick question, as affect- 
ing the cattle industry of the State, is the extremely heavy losses from Texas 
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or tick fever. More cattle die from this disease than from all others com- 
bined. In the majority of cases the true nature and cause of the disease is 
little suspected, even by the owners, the animals dying before the ticks have 
grown large enough to be visible to the ordinary observer. These heavy 
losses are due to the fact that, even in what is known as the infected area, 
many farms are free of ticks and, therefore, the cattle raised on these farms 
are as susceptible to the disease as those raised in New York or Minnesota; 
for, in order to safely acquire immunity the calves must get ticks on them 
before they are six months old, which nearly always occurs on the tick in- 
fested farms. Hence, the freedom from losses when there are abundance of 
ticks, or none of them at all, and the heavy loses where there is any comming- 
ling of cattle from tick free and tick infested farms. This renders cattle 
trafic extremely dangerous in a large number of the counties of the State 
and results in losses, the aggregate of which are simply amazing to those not 
familiar with the conditions, 


Tue TIcK AN OBSTACLE TO THE IMPROVEMENT OF THE QUALITY OF THE CATTLE 
OF THE STATE. 


The presence of this pest over the greater part of the State offers the most 
serious obstacle to the improvement of our common cattle through the use 
of imported pure bred bulls. 

All cattle that are over one year old before becoming infested with ticks 
are susceptible to the disease, and fifty per cent of them die. This renders 
the introduction of pure bred stock extra hazardous and expensive. 

In recent years there has been developed a method of preventive inocula- 
tion, with blood from an animal previously infested with ticks. Susceptible 
animals are thus given a mild attack of the disease from which they usually 
recover and which enables them to withstand the infection introduced by the 
ticks. 

During the past year I have inoculated some forty head of cattle for the 
farmers of the State. Of twenty-two head inoculated during the early part 
of 1902, and subjected to the test of a gross tick infestation auring the sum- 
mer, only one died from any cause; whereas, without inoculation not less 
than fifty per cent would almost certainly have died. 

This work is done free of charge for any farmer in the State who may re- 
quest it, in order to encourage the introduction of pure bred stock. 

From the facts above discussed, namely, that the cattle tick reduces the 
price of all cattle sold in over eighty counties of the State, more than one- 
half cent per pound live weight, causes the death of more cattle than all other 
diseases combined, and is the greatest obstacle to the improvement of our 
common stock, through the intruduction of pure bred bulls, by rendering the 
same extra hazardous and expensive, it will be seen that its extermination is 
the most important problem affecting the cattle industry of the State, and 
should receive all the attention the resources of the Department can com- 
mand. . 


A CERTIFICATE OF HEALTH Must AccOoMPANY Stock BROUGHT INTO THE STATE. 


Since many communicable diseases exist in other States to a much greater 
extent than in ours, the State Board of Agriculture has very wisely required 
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a certificate of health from the live stock authorities whence it originates, 
to accompany all live stock shipped into the State for other purposes than 
immediate slaughter. Much difficulty has been experienced in enforcing this 
regulation of the Board, but by giving greater publicity to it, and insisting on 
its observance in all known importations, it is hoped this difficulty may be 
overcome and the live stock of the State protected from the spread of such 
diseases which always accompanies increased interest in and movements of 
stock. 

Tuberculosis in cattle is one disease which illustrates the importance of the 
enforcement of this regulation. At present the general farmers’ herds of this 
State are remarkably free of tuberculosis, and by insisting on a tuberculin 
test of cattle to be brought into the State for dairy or breeding purposes, it is 
hoped that this great scourge of the cattle industry of several of the North- 
eastern States may be largely kept out and our present advantageous condi- 
tion maintained. 


Tue CONTROL OF THE DISEASES OF LIVE STOCK WITHIN THE STATE. 


This Division can not, nor does it attempt to treat, individual cases of dis- 
eased animais, except by correspondence; still, it is the policy to visit all re- 
ported outbreaks of contagious or infectious diseases and all outbreaks of any 
disease which may effect a sufficiently large number of animals to render it of 
general interest to a community. 

These duties have consumed considerable of the time and energies of the 
Veterinarian, the following being a brief summary of the work done: 

Siaggers.—A very fatal and extensive outbreak of the disease, commonly 
known in North Carolina as “Staggers,” occurred in the counties bordering on 
Pamlico and Albemarle Sounds in August, 1901, just before I assumed the 
duties of State Veterinarian, but I was able to see the latter part of this out- 
break and had a good opportunity to study a second outbreak, which occurred 
in Hyde County in November and December. In all, about a month was spent 
in that section, acquainting the people with the true nature of the disease and 
advising methods for its prevention. For a full discussion of this matter I 
refer you to the Bulletin of the Department for September, 190Y. 

Tuberculosis —Tuberculosis (consumption), which has proved such a 
scourge to the cattle interests of many sections of this and other counties, is 
happily not common in this State. It does exist, however, in some of the 
larger and more closely confined dairy herds. It is the policy of this Division 
to apply the tuberculin test (an accurate means of determining the presence 
of the disease, even in its first stages), free of charge, to all herds, on request 
of the owners. Thus far 293 cattle have been tested and of these 35 have 
been found tuberculous. These diseased animals have been slaughtered, or 
quarantined, and their product sterilized before being used for food for man 
or other animals. Since the disease is now comparatively rare in the State 
this is an opportune time to endeavor to eradicate it. Such action is de 
manded by the best interests of the live stock industry and by considerations 
for the public health. 

Glanders.—It is a source of gratification that this disease is almost entirely 
absent from the State. Of six suspected outbreaks investigated by the Vet- 
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erinarian, only one proved to be real, and, in that one, an early diagnosis and 
prompt repressive measures, energeticaily and carefully applied, succeeded in 
immediately stopping its spread and completely eradicating it. 

Hog Cholera.—This disease is a source of great loss to the farmers of the 
State. Many outbreaks have been reported to this office. A few of these have 
been visited, and in all cases information concerning the best kuown methods 
of control and eradication have been given. Much of the ravages of this dis- 
ease could be avoided by a better observance of sanitary reguiations. The 
fact that the disease is due to a specific germ and can not break out in any 
herd unless that germ has been carried there by buzzards, or other birds, by 
running water, the wind, on the feet of visitors or attendants, by other hogs, 
or by coming in contact with the places or things contaminated by sick ani- 
mals, is not properly appreciated by the average farmer, and as a result the 
disease is often spread when proper precautions would have prevented it. 
_ Proper regard for these facts, by burning all hogs dying of disease, excluding 
from the premises all visitors and others likely to have been where the dis- 
ease exists and removing the well hogs (not the sick ones) to new and clean 
quarters, as soon and as often as a sick animal developes, would very greatly 
reduce the losses from this disease. 

Blackleg.—Reports from the mountain counties of the State indicate that 
this disease is not uncommon in that section and occasions large losses among 
the young cattle of the best quality. Preventive inotulation has been demon- 
strated as a practicable and effective means of controlling the ravages of this 
' disease. A small laboratory has been equipped by the Department for this 
Division, and it is our intention to manufacture and send out, free of charge, 
vaccine for the prevention of this malady. 

During the sixteen months I have had charge of the Division of Veterinary 
Science and Animal Industry I have traveled on official business 14,500 miles 
by rail and boat, and 1,500 miles by carriage and on horse back. This, and 
my duties as Veterinarian to the Agricultural Experiment Station, and Pro- 
fessor of Veterinary Science at the Agricultural and Mechanical College, and 
the gradually increasing correspondence and office work connected with the 
direction of the quarantine and other State work, have combined to completely 
occupy my time and energies. 

Very respectfully, Tait BUTLER, 
State Veterinarian. 
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REPORT OF THE BOTANIST AND BIOLOGIST. 


Hon. 8S. L. PATTERSON, Commissioner. 


At your request I submit the following report of the botanical and biological 
work of the Department during the two calendar years 1901-1902. 

The work of the biological division of the Department is divided into two 
general lines, viz., Botanical or Agricultural, and Bacteriological or Hygienic, 
The botanical work includes the examination and testing of seeds; the fur- 
nishing of formulas for mixing seeds for pasture and meadow land; the iden- 
tification and characterization of plants and weeds sent in by farmers; 
methods of canning and preserving fruits and vegetabies; remedies for piant 
diseases, microscopical examination of flours and feed stuffs for adulteration, 
and many other lines related to agricultural botany. The encouragement of 
the silk-growing industry has occupied no small part of my time during the 
last year. 

The bacteriological work of the Department was originally undertaken 
with a view of studying the bacteria of soils and manures, and the improve- 
ment of ferments used in dairy work, wine making and similar lines. In 
December, 1900, the Board of Agriculture ordered that the Biologist of the 
Department should also make analyses of drinking waters and other samples 
which might be sent for that purpose by the State Board of Health. This 
health work, small at first, has developed into such proportions that it has 
come to occupy the major part of my time, and has, in fact, driven me at times 
to the verge of exhaustion. 

It would be impossible within the space of a report like this to describe in 
detail the work done by me in the last two years. I will refer to only a few 
examples. Cotton growers in the southeastern counties of the State have, of 
late years, begun to complain of serious ravages of an apparently new disease 
affecting that crop. Specimens of diseased cotton plants were examined by 
me microscopically and biologically. In the roots of the plants was found 
the spawn of a species of fungus, Fusarium, which is a common parasite of 
decaying roots in many soils. This fungus was undoubtedly the cause of the 
cotton disease, as its spawn filled the sap vessels or tubes of the cotton roots, 
thereby preventing the ascent of the water and food material required by the 
plant. A paper was published advising farmers having soil infected by this 
fungus parasite to avoid cotton and plant some crop not attacked by the 
fungus, thereby starving it out of the soil. The sweet potato, sorghum, broom 
corn, Bermuda grass, and various pasture plants and legumines were recom- 
mended for this purpose. The use of chemical sprays or special treatment of 
the soil will not pay, as the cost of clearing out the parasite would more than 
equal the value of the land. Further, to encourage the prescribed and neces- 
sary rotation on cotton farms, papers were published dealing with special uses 
of the sweet potato, the manufacture of starch, high-grade sorghum, syrup and 
brooms. 

In the Department Bulletin for March, 1901, a comprehensive essay on 
canning and preserving fruits and vegetables was published, and ever since 
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frequent applications for particular information upon this subject have been 
received and answered. In the Bulletin for September, 1901, a paper on the 
“Poisonous Plants of North Carolina’ was published. In tne Bulletin for 
November, 1901, a paper on “Silk Culture” was published. This paper aroused 
widespread attention, not only in North Carolina, but throughout the whole 
country. The edition of the Bulletin was speedily exhausted and still calls 
were received for the paper. Another and much enlarged edition of the silk 
Bulletin was pub.ished in May, 1902. So many persons in the State expressed 
a desire to attempt silk growing it was judged expedient to send to Italy for a 
supply of silk-worm eggs. These eggs were distributed in lots of about one- 
tenth ounce to citizens in various parts of the State. The White Mulberry, 
upon whose leaves the silk worm feeds, is a very common tree throughout the 
Eastern and Central parts of the State, though it is nowhere sufficiently 
abundant to supply food enough to make silk growing a considerable industry. 
A “Feeding Chart” was prepared and sent out with the eggs to those rearing 
worms. By this means a satisfactory crop of cocoons was harvested after six 
weeks’ work. Owing to the lack of sufficient and easily procurable mulberry 
leaves the work of feeding was much more onerous than it would be under the 
most improved system. On this account, and because of the inexperience of 
the silk growers, the amount of merchantable silk, or in other words, the 
weight of the cocoons was much less than it should have been. But that we 
had any silk at all worth selling or buying from this first and necessarily 
crude attempt at silk growing, speaks well for the future of tne industry in 
the State. We have all along cautioned our people not to expect too much 
from silk culture. The profits from this business are never large. The work 
is recommended only for women and children who can carry it on at home in 
connection with their regular household duties. In this way silk culture 
should be regarded as a source of pocket money for the children, and a means 
of securing special comforts for the aged and feeble members of the family 
who are unabie to do ordinary remunerative work. An average child of ten 
or twelve years may, by silk growing, earn in six weeks of spring $30 to $40. 
This sum is not large, but it is more than the average country-bred child ever 
owns at one time. It will purchase the coveted bicycle, camera, set of books, 
or other luxury which means so much to isolated children, and the posses- 
sion of which will add greatly to the too few pleasures of modern farm life. 
The silk growing industry is one that must commend itself to all thoughtful 
minds, and to all who love the State, and desire to see the agricultural class 
enjoy more of the pleasures of prosperity. 

During the two years covered by this report over 600 biological analyses 
have been made in the Department’s laboratory for the State Board of Health. 
Most of these were analyses of drinking waters. A large number of examina- 
tions of milk and sputum for the bacillus of consumption were also made, and 
many examinations of blood for the parasite of malaria. This work has been 
well appreciated by the more progressive physicians of the State, and will 
probably lead to a higher plane of health in North Carolina, which has hith- 
erto suffered from typhoid fever and malaria—two diseases easily prevented 
by the hygienic measures demonstrated and recommended by our work. 
Probably no work ever undertaken in the State has yielded more immediate 
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or valuable results. In addition to the laboratory work carried on by me, lL 
have had to attend to a very large correspondence, averaging about 1,500 
letters per year. In addition, I have prepared and sent out to the press of the 
State a large number of special circulars of information, requiring a great 
deal of my time. 

I propose no additional lines of work for the future. My time is already 
overtaxed by the regular routine work, which shows no signs of abatement, 
and which, during the summer months, is of volume sufficient to require the 
time of two or more men. 

Very respectfully, GERALD McCaArTHY, 
Botanist and Biologist. 
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REPORT OF THE CURATOR OF THE MUSEUM. 


Hon. S. L. PATTEeRsoN, Commissioner of Agriculture, 


Sir:—In the previous biennial report of the Curator a brief nistory of the 
Museum was presented, which may serve as an apology for not repeating this 
feature here. Nevertheless, a few words on the uses and reasons of a museum 
may not be out of place. 

The legitimate work of a museum lies primarily in two different lines. One 
is as an educational institution, pure and simple, and the other as an institu- 
tion for the encouragement of original research in natural phenomena. ‘The 
latter phase has, so far, been regarded as beyond the proper sphere of our 
Museum, and even in the first phase our lines have been very properly re- 
stricted to the dissemination of knowledge regarding the natural resources 
and historical features of our own State. By means of series of selected 
specimens, properly classified and labelled, the educational work of a museum 
appeals to the eye, and the impression conveyed by the sight of a thing itself, 
coupled with the information regarding it that is displayed on the label, is 
much more lasting than that conveyed by a dry statement of fact. 

It is desirable in a museum with a serious object in view that the curio 
feature be kept in the background, and that every effort be made to keep the 
legitimate work of the institution up to date and always moving forward. 
That means the unceasing quest of more and better specimens in all lines 
represented, and the management ought never to stop short of the best pro- 
curable of every line shown. The building of a museum is a never-ending 
work. A finished museum is a dead museum, and such a one must deteriorate 
and begin to lose usefulness from the time its growth stops. For the past 
- decade the State Museum of North Carolina has grown steadily, and so long 
as the Board of Agriculture controls it in the progressive spirit that has 
animated it in the past, and still continues to give it life, its sphere of useful- 
ness will continue to widen and increase in size and strength. 

Our patronage includes most of the visitors to this, the capital city of the 
State. Included in this category are a great majority of those attending here 
in such capacities as members of the State Legislature, delegates to political 
conventions and to religious and educational conventions and meetings of all 
kinds. Students of the various schools and colleges all over the State, going 
to and from their homes and stopping over between trains, visit us in num- 
bers, and the great summer excursions from north, south, east and west bring 
us thousands of visitors annually. The State Fair gives us a solid crush of 
patronage on the three big days, and a heavy attendance the rest of the 
week. Northern tourists to and from the resorts further south often stop 
over several days in Raleigh, and seldom fail to visit our Museum and appre- 
ciate what we have to show them. Winter visitors at Southern Pines and 
other places within our borders pay flying visits here during the season, and 
they, too, usually give usa call. Transients of all kinds send a fair percent- 
age of their number up here, and the various schools and colleges of the city 
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make good use of their museum opportunities. Altogether, we have cause for 
congratulation in both the number and the quality of our patronage. Our 
attendance is now estimated to number about a hundred thousand visitors per 
annum, and is steadily increasing. 

Since the last report was submitted the Museum has grown decidedly in its 
collections of specimens and in preparations for the display of the large series 
of stored material now on hand, although there has been but little added to 
the lines of specimens on exhibition for reasons that will be gathered from 
what follows: 

Two years ago there had just been completed and turned over to the Depart- 
ment the latest addition to the building, but owing to press of other matters 
the finishing up and furnishing of this new annex was necessarily delayed, 
and it is only quite recently that the new rooms have been finally prepared 
for the reception of exhibits. Now, however, the work of installing exhibits 
in these rooms is under way and will be pressed to an early completion. 

The growth of the Museum has been steady and very gratifying, and the 
routine work incident to the conduct of an establishment of this size has 
grown more quickly, proportionately, than it has been possible to supply as- 
sistance in handling it. Of necessity, therefore, certain lines of preparatory 
work that were planned have been postponed for the present, and only the 
more urgent ones taken up and carried out. 

Pursuant to the sentiment on the subject expressed by the Legislature of 
1901, the Board, at its June meeting of that year, provided funds for and 
ordered the making of an exhibit of the State’s resources at the Charleston 
and West Indian Exposition, to be held in the city of Charleston, South Caro- 
lina, between the first of December, 1901, and the first of June, 1902. This 
exhibit was ordered to be drawn from the Museum, as far as practicable, and 
the work incident thereto was a prime factor in stopping advances in the 
general progress of installing lines of new specimens, as a large part of the 
Curator’s time was, for more than a year, taken up with this additional work. 
The exhibit at Charleston was duly made, and, judging from wnat was said 
of it, both in the newspapers, by experts in those particular lines, and by the 
thousands of North Carolina visitors that saw it there, it was one of which 
any State might be proud. More detailed information regarding it will be 
found in the report of the committee appointed to examine and report on the 
display. The Curator was in charge of the exhibit during the closing months 
of the Exposition and superintended the packing and shipping of the exhibits 
back here. The work of reinstalling them in the Museum is now going on, 
and that, together with the arrangement and display of all the accumulations 
of the past two years, will be carried steadily forward to the earliest possible 
conclusion consistent with proper care in the arrangement and labelling. 

The Museum is divided into the following divisions: 

Agriculture and Horticulture——The main exhibition series of grains and 
seeds is shown in rows of glass tubes, a new method of display that has met 
with a very general approval. The tubes are nearly four feet long and over 
two inches in diameter, and they show up the details and characters of the 
contents better than any method heretofore used in any museum of which the 
writer has knowledge. 
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The fruits are shown in glass jars, put up in liquid preservatives, and the 
collection is quite comprehensive in character, showing as it does the products 
of the extreme Hast, of the sandhill country, of the middle section, and of the 
mountain counties. 

Forestry.—This collection has been much added to since the last report was 
submitted, and when once more properly classificd and rearranged, the in- 
crease and improvement will be very manifest. The chief additions are a lot 
of new plank specimens, representing species not before in the collection, and 
a large series of discs, showing normal and abnormal annual growths and 
other features having more or less bearing on practical forestry. These addi- 
tions are particularly valuable, bringing out points of importance that it was 
before impossible to show. 

A collection of dried specimens of the medicinal herbs of the State is 
another feature in this division and a beginning has been made in the line of 
economic plants other than those mentioned above. 

Mines and Mining.—The native rocks are shown in a large series that will 
be very greatly added to ag soon as the additional material can be properly 
arranged and labelled, the additions referred to being already on hand. The 
same may be said of the ores and the other economic metalic and non-metalic 
minerals and building stones, which are already shown in a great and varied 
profusion. In the systematic minerals there is a very fine collection of what 
the State produces, one room being devoted entirely to this feature in geology. 
Altogether, the economic value of this display to the State is perhaps greater 
than that of any other feature of the Museum, and it is the object of the 
management at all times to be able to show to the prospector or intending 
investor specimens of any native product he may be looking for. 

Anthropology.—This division, that of “Man and His Works,” is with us 
confined to an exposition of the lives and history of the people of the State, 
both in ancient and modern times. It may be divided into two sub-divisions, 
viz., that devoted to the Indian or other pre-historic races formerly living 
within our borders, and that of North Carolina history. In the former we 
have a great deal of interesting material on display, including a fine lot of 
specimens of stone implements and weapons. In the latter we are now re- 
arranging the whole exhibit, this being made necessary by tne increase in 
accessions having been for some time past much in advance of available space 
in which to display the specimens. This is a very valuable and popular 
division. 

Zoology.—The principal lines on which this division has been developed are 
those relating to the commercial fisheries and to the native game birds and 
animals of the State, both being valuable features, representing much natural 
wealth. A large series of handsomely mounted specimens of the principal 
species in the above lines are shown and are being continually added to as new 
things come to hand. As in all other divisions, there are large and varied 
accumulations that have for some time past been awaiting the room that is 
now available for their display, and this line is now being put on exhibition 
as fast as it can be properly handled. The general fauna of the State is also 
being worked up, and when that is completed the Museum will be able to 
present to the visitor a complete exposition, so far as is practicable, of the 
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animal life of the State, from the highest to the lowest forms, a display of 
vast value to all seeking enlightenment along these lines. 

Beyond the above, there are on exhibition a large series of photographs of 
State scenes and institutions, which have proved of particular value in the 
case of visitors from a distance seeking specific information on various phases 
of our resources. Fresh views are accumulating continually, as the Museum 
officials make a point of photographing everything coming to their knowledge 
that is illustrative of what the State is, what it produces, and what it is doing. 

I may say, in conclusion, that we have every reason to be proud of the place 
our State Museum occupies among similar institutions the country over. lL 
have personally visited most of the more important of those of the Eastern 
States, and I speak knowingly when I say that ours is ahead of any museum 
south of Washington, so far as my knowledge goes, in the lines on which it 
was conceived and has been developed; and with the hope that its future 
growth may even surpass what has been done before, this report is respect- 
fully submitted. H. H. BRIMLEY, 

Curator and Zoologist. 
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EXTRACTS OF INTEREST FROM THE DEPARTMENT OF 
AGRICULTURE BULLETIN. 


ANALYSES OF MARLS. 


From the large number of marls, and supposed marls, sent to the Depart- 
ment for analysis, the ones of best quality have been selected for presentation 
here. Good marl contains fifty or more per cent—the more the better—of 
carbonate of lime, which is usually the most valuable constituent in it. Some 
marls have, in addition to the carbonate of lime, some insoluble phosphoric 
acid and a few of them contain small amounts of potash. Samples Nos. 301, 
302 and 401 have enough phosphate of lime to add considerable to their value, 
the first being marls of very high grade. No. 303 is really a phosphate, ag it 
has 25.45 per cent of phosphoric acid. South Carolina phosphate rock sells 
en basis of 26 per cent of phosphoric acid. 

Marling improves a great many lands, especially the light, sandy ones, 
where lime is often deficient. It should be put on broadcast, preferably in 
the fall, to give exposure to the freezing and thawing of winter. 


RESULTS OF ANALYSES OF MARL 
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LIPPS’ MANUAL OF SECRET PROCESSES FOR THE MANUFACTURE OF 
HOME-MADE FERTILIZERS. 


BY B. W. KILGORE, STATE CHEMIST. 


A twenty-page, copyrighted pamphlet with the above title has been, and is 
being sold, to the farmers of the State, mainly in the west, for $3.00. One of 
these pamphlets has come into my hands, and quite a number of letters have 
been received by the Department from farmers in regard to the “Secret Pro- 
cesses” in it. Some of these letters have contained the names and amounts 
of the materials used for making the ‘“‘Complete and well-balanced fertilizers” 
for all crops. 

I have read the Manual with care, as also the circulars that have been dis- 
tributed broadcast for the purpose of advertising the Manual and supposed 
“Secrets.” The circulars and advertisements, which are given away, contain 
among others, these statements: “Millions of dollars can be saved to the 
farmers of this country by making their own fertilizers. Since one of the 
most wonderful, scientific, far-reaching and beneficial inventions of the nine- 
teenth century has been brought out by Prof. Michael M. Lipps (a noted 
chemist), who has thrown the powerful search-light of the laboratory upon 
the farm in behalf of the farmers, and the result has been the production of a 
process which has even astonished the scientific world. Just think of it! 
The farmers using this method can produce a complete and well-balanced 
fertilizer. Good for all crops, at the small cost of between four and five dol- 
lars per ton. Was such a thing ever dreamed of before? It is really the 
acme of the most profound scientific investigation and will challenge the 
world to produce a process equal to it. Remember it is no untried experi- 
ment, but instead, it is a well-established fact. * * * JI have published a 
Manual of Instructions, giving full and plain directions how to make the 
fertilizer by this process. * * * Every farmer should have one of these 
Manuals, which includes a Farm Right to make and use on his own land, or 
any he may cultivate. * * * When you read this circular, don’t class this 
process with impracticable schemes you have known or heard of in the past. 
For I have the only truly tested and practicable process ever known by which 
the farmers can really and successfully make their own fertilizers. * * #* 
This process is fully protected by the law of the United States, and they will 
be rigidly enforced against any person infringing on the same. Farm Rights 
for sale, $3.00.” 

The language employed above is strong and startling. It is such as would 
lead some people to believe that something really fresh and new in the way 
of a great scientific discovery has been worked out by the author of the 
Manual. I have been unable to find between the covers of the Manual, which 
is claimed to contain the so-called “Secret Processes,’ any evidence whatever 
of “wonderful scientific, far-reaching and beneficial inventions,” or of a single 
process that would “astonish the scientific world,’ or any other world, unless 
it be the use of a certain material in the compost as plant food, which has no 
direct value as such, and the further unscientific procedure the directions 
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give for mixing the “chemicals” in the fertilizer for ‘all crops.” As the 
Manual is copyrighted, and the force of the law threatened upon anyone in- 
fringing on the right of the process, I will not be more specific in regard to 
these references, but the practice in regard to them is such as would not be 
endorsed by anyone familiar with the subjects of plant food, fertilizers, and 
the action of chemicals on each other. I have no hesitancy whatever in 
staking my reputation and standing as a chemist in making the assertion that 
there is not a new fact, a new statement, or a new anything in either the 
Manual or “Secret Processes.” It is right to be fair and just, and to this end 
I am glad to state that the Manual is, as a rule, a fair and correct statement, 
as far as it goes, as regards fertilizer materials, their sources and uses. But 
there is nothing new in this. Such information has been given to the public 
agreat many times, and in different ways in the agricultural papers, books, 
and other publications. There is no reason why farmers should be charged 
$3.00 for what is in this twenty-page pamphlet, under the guise of something 
new, when they can obtain the same and more information on the subject of 
fertilizers, their sources, and uses for different crops, in the best agricultural] 
books for $1.00, and from the Department of Agriculture—in its Bulletins 
and by correspondence—without cost. These books are by recognized author- 
ities. I say this, because the author of the Manual in question claims to be a 
noted chemist, and yet, so far as I know, he is not known to the chemical 
profession as a chemist. 

On January 2d, a letter was sent to Professor Lipps containing the above 
statements and informing him that it was written in my official capacity as 
State Chemist, whose duty it is to protect the farmers of the State from mis- 
representation in regard to fertilizers and to advise them on this subject, and 
further stating that ten days would be given him in which to make known his 
position, after which time the matter would be given to the public. He has 
not replied. 

Professor Lipps lives at Bluff City, Tennessee, his North Carolina address 
being Lenoir. His method of business is to sell county rights. We know of 
one county contracted for, for $300. 

To the above it is only needed to add that the materials employed in the 
“Lipps’ Processes,’ with the exception of one, which is not valuable as plant 
food, are the same as those used by fertilizer manufacturers and farmers for 
making and mixing fertilizers, and there is nothing new in the so-called 
“Lipps’ Process” of mixing and composting that will add value to them. The 
small quantities employed make them cost the farmer more than if he bought 
in larger quantities from regular manutacturers and dealers in fertilizers and 
fertilizer materials. 

Any farmer desiring to mix his own fertilizer, or to compost fertilizer 
materials with barn-yard manure, rich dirt, wood’s mould, etc., can obtain 
formulas and directions from this Department without cost. Considerable 
information of this kind has already been given in The Bulletin, and other 
formulas and instructions suited to special conditions will be furnished on 
application. We will not claim anything new for these, but they will be good, 
reliable formulas that have been found to give good results in farm practice, 

We advise farmers not to purchase the “Lipps’ Processes,” or any other 
process or formula for mixing and making fertilizers. 
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ANALYSES OF IRON ORES. 


BY S. E. ASBURY. 

A great deal of interest was manifested in iron ores in the early part of the 
past year, and, as a consequence, quite a number of samples came to this 
laboratory for analysis. The results of a number of these examinations are 
presented in the table, and it is thought that some general remarks on the 
subject of iron ores may not be out of place here. 

A good iron ore must contain at least 50 per cent of metallic iron. They 
vary between 50 and 70 per cent. A picked sample from a deposit will run 
from 5 to 10 per cent higher than the run of the mine; hence, parties selling 
in ton lots may expect lower percentages than from their prospecting sam- 
ples. The ore should have little or no sulphur; nothing higher than .10 per 
cent, if that. However, sulphur is not a bane of North Carolina ores. A good 
limonite ore can have .3 to .5 per cent of phosphorus and be salable; and if 
there are near to blast furnaces available deposits of non-phosphorus ores of 
hematite or magnetite, a limonite running from .5 to .75 per cent phosphorus 
can be used. Ores running as high as 3 per cent phosphorus are more val- 
uable than those running from 1 to 2 per cent, for they can be used in the 
open-hearth process. Ores containing from 1.50 to 2.50 per cent phosphorus 
are of no value at this time. Ores should not contain more than 15 per cent 
silica, of all kinds, as all silica above this reduces thejefficiency of the lime 
flux. One-half per cent titanium renders the ores valueless, as the titanium 
soon chokes the blast by forming an infusible slag. 

Only non-sulphur, and practically non-phosphorus ores, are available for 
making the finer grades of iron and steel. They are usually hematite and 
magnetite. For foundry iron, limonite ores, containing the minimum per- 
centages previously mentioned, are available. 

The limonite ores of central North Carolina, particularly in Johnston and 
Wake Counties, are notable additions to the iron ore resources of the State. 
. By analyses and suggestions, this Department has done a great deal toward 
developing and starting operations in the mine at Wilson’s Mills, in Johnston 
County. Sufficient work has been done to demonstrate the quantity and 
quality of this class of iron in this section. Distance to coal is w drawback to 
their extensive use. 

Ores of excellent quality have been examined from Ashe, Buncombe, Burke 
and Watauga Counties, and it is likely that these will come into extensive uSe 
in the future. 
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RESULTS OF ANALYSIS OF IRON ORES. 
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RESULTS OF ANALYSIS OF IRON OrRES—Continued. 
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SORGHUM SYRUP AND BROOM CORN. 


“N. C. Department of Agriculture. 


“GENTLEMEN:—I have been making sorghum syrup for home use in a smal] 
way, but never could sell much. I am told that a good syrup will sell and am 
anxious to try it. Please give me full particulars how to plant, grow and boil 
@ syrup that I can sell; also, tell me how to grow the broom straw used in 
making the brooms we buy. How could be secure a broom factory in this 
neighborhood? Jeddism eee 


The sorghums are all true grasses, natives of hot and dry regions. There 
are saccharine or sugar-producing species and species which contain but little 
sugar. Among the latter are the broom corn and the well-known Johnson 
grass—the best sorghums for sugar or syrups in North Carolina are “Orange’”’ 
and ‘Folger’ canes. The seed of these can be had of any of the larger seed 
houses. The seed is apt to be of poor quality. A sample should be obtained 
and tested before purchasing. About 7 pounds of good seed is sufficient to 
sow one acre. The seed is planted about cotton-planting time. 

The sorghums will grow upon any land that will make cotton or corn. 
They are nearly drought-proof after they are well started. Rich, moist hot- 
toms are not suitable for this class of plants, except when grown for forage. 
A medium sandy upland which has had a crop of crimson clover turned under 
is the best. The land should be deeply broken and well fined with a harrow 
before sowing the seed. Sorghum plants are very feeble at first, and on 
poorly prepared land are liable to be smothered by weeds. 

Sorghum is a hard feeder and one that it will pay to fertilize well. The 
‘following formula for compoundisg a ton of fertilizer can be strongly 
recommended: 
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Mix and use from 300 to 500 pounds per acre. 

If a clover crop or strong clover stubble has been turned under, the cotton- 
seed meal may be omitted. But for starting this crop and getting ahead of 
the weeds nitrate of soda is unexcelled. Kainit should not be used on this 
crop. The sulphate of potash is much better than the muriate. The fertilizer 
should be drilled in with or before the seed—make drill about 31% feet apart. 
Chop to a stand of one plant every 4 inches in drill. The drills should be on 
the level, not ridged. Cover seed about one inch deep—most of the one-horse 
corn-planters used in this section have dropping rings for sowing sorghum. 
The young plants must be carefully cultivated or they will be smothered by 
grass and weeds. Usually one hceing and three cultivatings are needed. ‘Ne 
erop is laid by when the seed heads emerge from the sheaths. The crop is 
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ready to cut when the seed tops turn brown. The crop may .be harvested 
with a mower or self binder or with heavy corn knife. The canes should be 
cut close to the ground. Allow to lie in windrow 24 hours or more before 
grinding. The yield of Orange sorghum is 12 to 15 tons as hauled to mill. 
The Folger gives a somewhat less yield, but richer cane. From one acre of 
either cane one ton of refined sugar or 175 to 200 gallons of high-grade syrup 
can be made. 

In North Carolina, either Orange or Folger cane will give two cuttings if 
planted not later than April 15th. Usually only the first cutting is used for 
sugar or syrup—the second being used as forage. 

The cane is ground between heavy steel rollers. There are several good 
mills on the market. The most economical is the so-called four-horse power 
mill. This can be run with two horses if necessary. The best way is to work 
the crushing mill in forenoon only. Then give all hands to rushing the juice 
through the various tanks. If any unconcentrated juice stands over night, 
fermentation usually sets in and this spoils the flavor. 

Run the juice from the crusher into a strainer to remove trash and dirt. 
A good strainer may be made by boring holes in bottom of a clean dry goods 
box and putting into this a layer of clean, finely chopped rye or wheat straw. 
This may be 3 or 4 inches deep. 

From the strainer the juice should be run into a heating tank, which may 
be heated either by steam-coil or direct fire. Heat the juice until it begins to 
boil, then draw the fire and add to the tank for each 50 gallons of juice 10 
pounds of finely powdered brown or yellow clay mixed in enough water to 
make a stiff batter, and one pint:‘of lime whitewash of the consistency of 
cream, or as usually used in whitewashing. Stir and beat the juice until a 
thick foam cap forms, then let it settle, which will take from one to three 
hours. 

From settling tank, by means of a syphon or the “turn pipe” supplied by 
manufacturers, run off the clear juice into the evaporator. Add half its bulk 
of clean water to the dregs in the settling tank. Let it settle again and run 
off the clear juice as before. Throw away the sediment, 

Boil the juice in evaporator, skimming off the scum, until a measured gal- 
lon weighs about 12 pounds. The syrup is now complete. 

it should be at once run off into small open vessels and allowed +o cool as 
quickly and completely as possible. Keep it covered until used. Very great 
care must be exercised to keep all vessels clean and to rush the process from 
the grinding mill to the storage cask. Dirty vessels and slow work will 
cause fermentation and badly flavored syrup. 

The process as above outlined is very different from the crude, unclean 
and imperfect method used by most farmers. But in this case the greater 
care will be fully repaid in the superior quality of the syrup. The reason 
why stores do not want ordinary farm-made syrup, is. because the syrup con- | 
tains so much impurities that the flavor is repugnant to most civilized 
palates. But a syrup made by the above-described process from cane har- 
vested at the proper stage of ripeness will be delicately flavored equal to the 
best open kettle Louisiana molasses, which usually sells for 60 cents per 
gallon. 
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As to broom corn: The best variety is the Tennessee Evergreen. The 
culture, manuring, etc., are the same as for syrup cane. The seed-tops, or 
“brush,” is the merchantable part. The brush is ready to be bent down (to 
keep the straw straight) soon after the bloom falls or when the seeds begin 
to form, and it should be cut soon after. Older brush is inferior. The 
brush must be carefully handled and quickly dried under cover, laid in 
straight rows, so that it will remain a bright green color, and cure the brush 
straight. The seed should be removed before curing the brush. ‘This is done 
by means of a wood-saw-tooth comb, or in a larger way by a revolving drum, 
which has saw-like teeth, which comb out the seed. 

The clean and dried brush is usually put up in small bales, with the straw 
to the centre, and the stems exposed at the ends. The principal markets are 
Chicago, Baltimore and New York. The School for Blind in Raleigh has a 
broom factory and probably will buy good brush. Apply to Mr. Jno. HK. Ray, 
Superintendent. 

Brooms can not with any profit be made on the farm. A small factory, 
working up the produce of 3800 to 500 acres of land, can be established and 
maintained in every county of North Carolina east of the Blue Ridge. At 
present nearly everyone in North Carolina uses foreign-made brooms, sugar 
and syrup, which might just as well be produced in the State and neighbor- 
hood, thereby saving freight and merchants’ profits, besides furnishing em- 
ployment for your own folks and neighbors. 

If you can induce enough farmers in your county to put in sufficient 
sorghum and broom corn to run a small factory—say 300 to 500 acres—capi- 
talists can no doubt be found to supply the plant. The manufacturers of 
machinery usually send experts to set it up and instruct owners how to use it. 
There is nothing very recondite or difficult in the manufacture of syrup or 
brooms. As to cost, a small broom factory, with steam or gasoline engine of 
four-horse power, will not cost over $1,000 for machinery. A syrup factory 
will cost even less. This much capital can be raised-in your locality, if you 
will adopt the installment plan, paying in weekly or monthly installments, 
until the shares are paid. The writer will furnish names of dealers in 
machinery to those who mean business. There can be no manner of doubt as 
to the adaptability of your soil and climate for both sorghum syrup and 
broom corn. It is equally certain that home markets can be found to take all 
the first-class goods you could make for some years. But if you grow only 
the broom “brush,” and ship it to Baltimore or New York to be sold to the 
broom trust, you will probably have the experience for your reward and very 
little else. The stories of enormous profits in growing broom brush are not 
true. 

Respectfully, GERALD McCartmry, 
Botanist. 
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THE BACTERIOLOGY OF HOG CHOLERA. 


BY GERALD MCCARTHY, BOTANIST AND BACTERIOLOGIST. 


The annual loss caused by hog cholera in the United States is above $100,- 
000,000. The direct annual loss by this disease in North Carolina, and the 
indirect loss by discouraging swine breeding, have been very heavy. Hog 
cholera is a zymotic or bacterial disease. It is to the hog kind what typhoid 
fever is to human. The two diseases and the germs which cause them are 
very closely related. Both diseases are transmitted by infected food, or 
drinking water. The bacterium, or germ, which causes hog cholera, is able 
to live in water and moist soil for eight or ten months. It is, therefore, a 
very difficult operation to disinfect a pig-pen or lot in which diseased hogs 
have been kept. 

Several States, notably Iowa, which State loses annually from hog cholera 
not less than $12,000,000, have tried by State inspection and slaughter to 
stamp out the disease, as has already been done over the entire United States 
for pleuro-pneumonia of cattle. In Page County, Iowa, in 1897, such an 
attempt was made. During the preceding six months that county had lost by 
cholera 12,849 hogs, worth about $38,000. During the next six months, unde 
State inspection, and slaughter of suspected animals, the loss was reduced to 
1,111 hogs. The total cost of inspection, slaughter and remuneration of 
owners of slaughtered hogs was about $10,000. This left-a handsome profit. 
But the cost of an efficient inspection and slaughter law for an entire State is 
so enormous that it must be considered at present as impracticable. 

In Kansas, in 1900, the following experiment was made by the Jensen 
Creamery Company, at Beloit, Kans.: Twelve shoats were inoculated with 
anti-toxic hog cholera serum. They were then turned into a pen where a hog 
had just died of cholera and whose-carcass still remained. The inoculated 
hogs showed not the least sign of disease. They throve as well as any hogs 
could, and after being kept in the infected pen for 93 days, under the most 
favorable circumstances for contracting the disease, they were sold for pork. 
The hogs had gained an average of 196 pounds each, showing that their health 
was of the best during the entire period. 

The above experiment is published and vouched for by the Kansas Agricul- 
tural Experiment Station. : 

It must be understood, however, that the anti-toxine treatment, can not be 
expected to act favorably in every case. No medicine or method will do this. 
But experiments in different States show that the anti-hog cholera toxine 
renders inoculated hogs immune in about eighty to ninety per cent of treated 
cases. When well hogs are inoculated they never afterwards contract hog 
cholera. But if a pig which has contracted the disease is inoculated as soon 
as the first symptoms appear, in above sixty per cent of such cases the pig 
will be cured and will not again contract the disease. The anti-toxine is 
both a preventive and a curative. 

Anti-toxic hog cholera serum is prepared by injecting into the arteries of 
healthy cows or horses a virulent culture of the hog cholera germ—Bacillus 
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eholerae suis. Cows and horses do not contract the disease. The injection is 
repeated several times at intervals of a few days. In a month or so the blood 
of the injected animals attains its anti-toxic quality. <A little of this blood— 
sixteen to thirty-two drops—injected under the skin of a pig, will render that 
pig immune against future attacks of hog cholera. There is no danger 
attending the inoculation of the pig. The anti-toxic blood does not contain 
the hog cholera germ, but an euzyme, or ferment. 

At present the anti-hog cholera blood serum is being prepared in large 
quantities by the United States Department of Agriculture. Small trial 
quantities are sent free of charge to those who wish to treat the serum on 
their hogs. It is not sent to physicians or those who charge for inoculating 
animals. The serum can also be bought of druggists. Enough to inoculate 
two pigs costs about thirty cents. A hypodermic syringe, such as is used in 
making injections of morphine, is used to inject the anti-cholera serum. 
This syringe can be bought for about 50 cents. Anyone who can inject mor- 
phine can inject the serum. 

This method of preventing loss by hog cholera should be tried by every 
swine-grower in the State. By its use four-fifths of the present animal loss 
by cholera can be prevented. 


CANNING, PRESERVING AND EVAPORATING FRUITS AND 
VEGETABLES. 


BY GERALD MCCARTHY, BOTANIST AND BIOLOGIST DEPARTMENT OF AGRICULTURE. 


The art of preserving foodstuffs in air-tight glass and tin vessels was in- 
vented by a Frenchman, M. Appert, in 1810. Appert was a cook in a wealthy 
family. His culinary experience taught him the great value of such a 
process. 

The canning process is based upon the scientific principle that fermenta- 
tion is due to living germs or bacteria. 

When the foodstuff is enclosed in an air-tight vessel and heated hot enough 
to kill these germs, there can be no fermentation until the can is opened. ~ 

The canning industry in the United States has increased year by year. 
The census of 1889 showed the annual output to be 600,000,000 cans, worth 
about $48,000,000. About 1,000,000 persons were employed in handling the 
goods, and 1,500,000 acres of land in growing the raw material. Since 1889 
the canning industry has increased at least 50 per cent. There is among the 
general public a belief that there is something mysterious in the commercial 
canning process. Canners themselves try to conceal their methods under 
fanciful or ambiguous names. But the principles of canning are very simple 
and are known and practiced by every housewife who puts up a few jars of 
fruit from her own garden, 

The principle of the canning process is based, as has been said, on the fact 
that fermentation is due to living organisms—bacteria and molds. If we 
heat food in a vessel closed from the air we kill all the fermentative germs 
within and no more can get in so long as the package remains air-tight, thus 
fermentation is prevented and the food keeps indefinitely. Some germs are 
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difficult to kill in the spore stage. These require to be heated to not less 
than 240 degrees F. for one time, or to 212 degrees F. for three successive 
times. All the common berry fruits, peaches, apples and tomatoes are suc- 
cessfully sterilized in tin cans by one heating or “process” at 212 degrees F. 
But green peas, corn and all animal products require 240 degrees F. to insure 
safe keeping. The use of temperatures above 212 degrees F. requires a 
strong closed kettle or boiler. Of late years chemical manufacturers have 
been urging canners to use salycilic acid, borax and other poisonous chemi- 
cals sold under fancy and misleading names for preventing fermentation in 
canned foods. These poisons are always harmful. Their use in canned food 
is wholly unnecessary, and in many States such use is even illegal. The 
uncontrolled use of antiseptics in food is always dangerous to health. Clean- 
liness, proper attention to sealing the cans and exposure to sufficient heat 
will preserve canned foods without the addition of any chemicals whatsoever. 
Not even sugar is essential to preservation of properly canned food! 

In practical canning it is found that the open-kettle process which can not 
give a temperature above 212 degrees F., is the easiest to manage and turns 
out the best quality of goods. But the closed-kettle process, which will give 
any desired temperature, is more rapid and certain in its results. When 
quantity is of more importance than the quality the close kettle is preferred, 
In practically all large commercial canneries the heat is applied by means of 
steam. The usual plan is to have a coil of perforated ‘steam pipe in bottom 
of the kettle or tank. Still, many old-fashioned canning houses and small 
farm canneries use heavy iron kettles set in brick and heated directly by coal 
or wood fire. The furnace process and outfit is much cheaper than the steam- 
heat outfit. We recommend steam heat and open-kettle process for berries, 
fruits and tomatoes. All other vegetables, as well as meats and fish, require 
the closed-kettle process. 

The following estimates on canning machinery and outfits are furnished us 
by a large manufacturer of such goods: 


PLANT No. 1. 


Estimated amount and cost of machinery for outfit of 2,000 cans capacity 
per day of 10 hours. 

We here figure on open-bath, steam-heat process. Articles not wanted can 
be omitted at prices given: 


1 16-horse power boiler, complete with all trimmings, and including 
proper piping and fittings necessary for connecting boiler with 
LEER ORG: 2 eed ee ite ees rege fa ee sree iar win ee cee ees Font Ca) gs eS $190.00 


/ 


1 Scalding Tank, diameter 36 inches, depth 24 inches............... 10.00 
1 Exhaust Tank, diameter 36 inches, depth 24 inches .............. 25.00 
1 Process Tank, diameter 36 inches, depth 24 inches .......:........ 25.00 
4°S Ca lOt ies BASES Cotaiiu a ie ea tien ties oe See Lialy wacko ee SE 6.60 
2; Exhaust-Crates Ml ter os. %5::7.240 tee kee ie es ee 7.00 
a, Process ‘Orates 22 ers ocpiaccs edsmee pe ak ae ae a 13.00 
t Perforated: Steam “Coil for ‘Scalding- Tank» > 2.20. eee 2.50 
1 Perforated Steam :Collfor-Mxhaust Tank. ,14..2. one eee 2.50 
1 Perforated Steam’ Coilstor (Process tank ©... 0.005 (0) eee 2.50 
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Pee ELT EMONY SRN GPEC ete GP EE, Cel he usa fei havea ie bale orale Win ul $13.00 
1 30-gallon Gasolene Tank 

PeAlrecuin por Gusolene Tank’; iy" <a) tv Gilt 2 0 er ties) yen) 40.00 
1 Air-Guage for Gasolene Tank 

2 Gasolene Fire-pots 

Us LM Roce rae 24 Dg 56) (US at en ae a Bettas ein Rat ae eee 10.00 
Pee eC TURE CGE mee cram ite ike ores Wie cPalsscieid acacow sR ns MRC ee Mie ercats bleseikare 16.00 
PmeABS TURE LD ems STVTIGL TIE ae ore, Sle ig ocx Sle coy RAN Tu isig ara ee abane ove Big Wahaus woee 2.00 
Te LETTE TESS) ICA gS ea pe ge ey ay A oP A CMLL oe FS 3.50 
IL ESTE. cots brn em Mie Redes SS els a pg PS Ra AS Er ar gn aR BAe 5.50 
FUSE SPECI oo 235 see 1 desert oN? oA ECA rc A SE 1.00 
et EO TMU MSEC) cote Sco katione! ore, LSS are hk ahora Prone ate the bea ef Od Dies eeeeel or te bans 30.00 
CGO PPE TS EBERRON GEA ORR te Sages aa ae Sa a tts fe ak SC aR RE 1.00 
aL TNC SL EL ESET fei) ee Maced rah ine Nuosu eat eT hese aR era Atk alt Seu aieine ee ee 1.00 
me CUA Remar eee WeteO Mal oS Nee Se tar dl fh et, Me seh hn tovale two css ATE wD ahoualends TD wah Oates 1.00 
MRT CLM tee aren nc ee os Bee ina tang cof ails aretet Pins aita! orice ohgde- Seale ayant 5.00 
Dee Pays ate ot LOCUS ses isk someway aesccl ober, Shas! vim, biG wie a athe kel xa eels 2.40 
Pes ELE ALTOS ol Ae De SOLER be cot seine: oases intr ad Sheva ayy a ale caiiele wile Wy ltoe 24.00 
1 Packing Table, 8} x 8 feet RL ron eta SEAN TG Ate aed ae. 16.00 
1 Capping Table, 3x8 feet 


Estimared.cost Of this outht, delivered: £0. Dein. jie on wwe ales plots $460.00 


A building of two stories, 20 by 45 feet, would be a very suitable one for 
this outfit. Boiler may be placed either in this building or in a boiler room 
adjoining. The first floor can be used for process room, and the second for 
the storage of empties and stock. To successfully operate this factory would 
require sixteen hands, as follows: Nine peelers, four packers, one proces- 
sor, one man as capper and tipper, and one fireman. Much depends on the 
help, and all slow help should be weeded out. The help may be women and 
children, except as to fireman, processor and solderer. Peelers of tomatoes 
are usually paid 3 cents per bucket of 4 gallons. 


PLANT No. 2. 


Estimated amount and cost of machinery for outfit of 2,000 cans capacity 
per day of 10 hours. Open-bath process, but the kettles are of boiler-iron, set 


in brick and heated by furnace. Articles can be bought separately at prices 
given. . 


1 Cast-Iron Scalding Kettle, 60 gallons .............. eee Rae NN ce $10.00 
1 Boiler-Iron Exhaust Kettle (1-8 iron), diameter 36 inches, depth 
EUS Sg os ch A going Seine ec cies ear eines Ane Pont ar OPP CS ee a 20.00 
1 Boiler-Iron Process Kettle, diameter 36 inches, depth 36 inches.... 30.00 
OLE OVO LS Tah Cg AM ae oie ce Me a Oa ona gene ee OS 6.60 
Pe MR ASIA URL RGAE GEICIY i200 805 in e's nid daw nel atk hd Ad -aGS WA I SA ace e Rinne ye Oreo 13.00 
eM eR RECO US EEL ie aa on i pe Ws adie CGS + payee ORE eet taga iv ecaeel eres be 13.00 
ERASER CEVA Re RVD RAO ns yet e 9. 254 Finck nick Feo AD OhK Oe weedu es 7.50 
See MR RM EE MCTRT CUES Soe oa shia tee) oo F Varin Gx ose uoaie uid Gh othe bs Wiehe cen 8.00 
OR eg CN oe OS iene er a a ae ae ne 13.00 
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1vFloor Truck, 24 css oe ce eo Cc ee ee eee ae tee ee $10.00 
1 20-gallon Gasoline Tank 
1,.Air-Pump?for-Gasolene Tank: 9 \ yo eo ee 26.00 
1 Air-Guage for Gasolene Tank 
1 Gasolene Fire-Pot 
AaGanpin er Steeta cli. hg’eic aia elite decoleteteee asteee. og Ae ones Sane To tote eerie arma! 16.00 
LTD Ty SCOR DELS: tec s es oe ee oy ot pnt Ne Wy sles Nights ete Ree age nae OP ieceee eee 2.00 
LeMarsines Stale: ors oo psec ee Shes aw eg tn etree ent ae ee nC eee 3.50 
AWTS hice Pee Na Fv ta wcll te © wtahe Gh de a ehunlle Blac ote tela eke tale casita sina eS aie tee anette 5.50 
MECH OPIN GIMVSUET: —oocoieokne oe ea we aeae bests rece Senn Oat te ach mae me et el ane eine an te 1.00 
LE LIALLOLIN GoCale: Uc sascius sete ee cemia ao aioe oie dl SicPiLenshe eheSeeayene Ses eee amram 22.50 
DEATH TOWELS 6 Siw bh dears PMR i oa Sk witches we aig Oho rot nL Eee Te area eee te ee sie 1.00 
RNY TU GAA Ae ool eta arc ls ee, a tacae Reo rca, a UNC ae Neate canis em 1.00 
(iets EW ea ha dL cy gig cee tn cei ian Seth een eee PREM en ORE GMCS irnA@l Se SS ne th 1.00 
AD DUCK OTS. ke SRM petaehetdeeve Bema Ee ca no bie oe Meaoeale Re babe aa ties Renate ania aaa ee ee 5.00 
6 Capone Se rays 2a SOY con LOR bitty. tule sete co Se wee a eee em ote ie tte teen ae 2.40 
SO Peeling Lavles, 3 4-2 Dy-28- TCGE. yc ois njc eee cttyecel a ate ace eat eee 24.00 
I. Packine ca bleso< te DY Oc LORE os nc. code 4 cates Mee ie os ee ee eee 8.00 - 
TiCappine Tables 3 POy WS LeCt s. vies so eee ae eae ee ea ae ee 8.00 
Deliveredf7<Ove Dace eee Aye sean od exten a eae SRE ME ne ae ee $246.00 


REMARKS.—The above outfit is adapted to canning fruits, berries and toma- 
toes. It differs from Plant No. 1 only in this respect, that the kettles are of 
1-8 boiler-iron and are set in brick work, with furnace for heating the water- 
bath. Numbers of these outfits are being operated, principally for canning 
tomatoes. It requires about 3,000 brick for furnace and chimney. The size 
building best adapted to this outfit is one of 20 by 45 feet, one or two stories. 
The help required is about same as for Plant No. 1. 


PLANT No. 32. 


Estimated amount of machinery for outfit of 5,000 cans capacity per day 
of 10 hours. 
We here figure on open-bath steam-heat process: 


1 23-Horse Power Boiler, complete with all trimmings, and including proper 
piping and fittings necessary for connecting boiler with tanks. 


1 Scalding Tank, diameter 86 inches, depth 24 inches. 
1 Exhaust Tank, diameter 36 inches, depth 24 inches. 
2 Process Tanks, diameter 36 inches, depth 36 inches. 
1 Perforated Steam Coil for Scalding Tank 

1 Perforated Steam Coil for Exhaust Tank. 

2 Perforated Steam Coils for Process Tank. 

6 Scalding Baskets. 1 Air-Pump. 

2 Exhaust Crates, 1 tier. 1 Air-Guage. 

4 Process Crates, 2 tier. 4 Firepots. 

1 Traveling Hoister. 1 Floor Truck. 
t 


30-Gallon Gasolene Tank. 4 Can Tongs. 


COMMISSIONER 


6 Capping Steels. 
6 Tipping Coppers. 
1 Forging Stake. 

Pe Vise: > 

i Thermometer. 

1 Platform Scale. 
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1 Syrup Gauge. 
50 Buckets. 
8 Capping Trays, 2 by 2 feet. 


5 Peeling Tables, 3 1-2 by 8 feet. 
2 Packing Tables, 3 1-2 by 8 feet. 


2 Capping Tables, 3 by 8 feet. 
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Cost of this outfit delivered f. 0. b., about $650. 


Above outfit is adapted to canning fruits, berries and tomatoes. 

A building of two stories, 30 by 60 feet, will be a very suitable one for this 
plant. Boiler may be placed either in this room or in a boiler-room adjoin- 
ing. The first floor can be used for a process room, and the second for 
storage of empties and stock. To successfully operate a factory of this ca- 
pacity would require twenty hands—eight peelers, eight packers, one pro- 
cessor, two men crapping and tipping, and one fireman. 

The apparatus and fixtures listed above are all that is required for a can- 
nery putting up not more than 5,000 cans daily. For larger canneries an 
engine and various labor-saving power machines would be necessary. 

Very few canners now make their own cans. Can-making is a specialty 
earried on in large factories with aid of improved machinery. As a rule, a 
cannery whose output does not exceed 5,000 cans daily can buy the cans 
cheaper than it can make them. Ready-made cans are sold at about $1.90 
per 100 for 2-pound cans; $2.50 per 100 for 3-pound cans. By the 1,000 the 
cans cost a little less. They usually come packed in crates holding two dozen 
cans. The same crates are used to ship the packed goods in. 

Solder costs 17 cents per pound; soldering fluid 32 cents per gallon. Labels 
are necessary. They are nearly always lithographed in colors, showing the 
kind of fruit contained and the name and address of canner. Labels cost 
from $1.25 to $2.00 per 1,000. 

The standard size for cans is as follows: 


Rese OF VIG [SOUT ies was ec siete cosy a ord Fd eb toe woh 2 3-4 by 4 inches. 
Re REL EW O-DOUINGS coy tere or wea ike Clana bis Wuanandte, ee 3 7-16 by 4 9-16 inches. 
RUG ereeetsOT Tt IE CO“POUIILU «vhs, 2 gurizt sera s cam apie! se ialare 4 3-16 by 4 7-8 inches. 
| vigor’ Use a vine 2 W9) » eae ten ie SIR arian a Re 6 1-4 by 7 inches, 
All outside measurement. 


Canned goods in the market are graded as follows: 
seconds and pie fruit. 

The foilowing notes on manipulation will assist beginners. But it must be 
fully understood that in canning, as in other practical arts, nothing will take 
the place of experience. Therefore, those who go into the canning business 
should start on a small scale and increase business as experience warrants: 


Extras, standards, 


APPLES. 


Best varieties for canning: 
sap. 

Apples are always pared, cored and quartered. Pack solidly in 3-pound or 
gallon cans; use water as liquor. After capping heat cans 5 minutes in ex- 


Astrachan, Oldenburg, Maiden’s Blush, Wine- 
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haust kettle to drive out the air, then seal vent and process or boil cans in 
open baths for 10 minutes. Apples pay well to can. 


PEACHES. 


Best varieties to can are medium sized, firm, yellow peaches, Elberta, 
Emma and Crawford’s late are popular varieties. Peaches are pared, halved, 
stoned and solidly packed in 2-pound or 3-pound cans. Use plain water for 
pie and second-grade fruit. But for extras and extra standard grades a 10- 
degrees Brix sugar syrup is used. Exhaust cans 5 minutes; process 10 min- 
utes in open bath. The higher grades of peaches are profitable to can and 
always find a ready sale. 

PEARS. 


Best variety to can: Kieffer. Fruit must not be fully ripe. Pare, core 
and quarter the fruit. Plunge into boiling water for a few minutes and then 
into ice-cold water. This is called blanching. Pack solidly in 3-pound cans. 
Use a 10-degrees Brix sugar syrup as liquor. Exhaust cans 5 minutes; pro- 
cess in open kettle 12 minutes. Pears are very profitable to the canner. 


BLACKBERRIES. 


Best varieties to can: Wilson and Kittatiny. Fruit must not be over- 
ripe; spread on table and pick out all leaves and trash and all small and 
imperfect fruits. Pack fruit solidly without washing into 2-pound cans. Use 
water as liquor. Exhaust cans 3 minutes; boil or process in open bath for 7 
minutes. All other berries are put in the same way as blackberries. ' But for 
strawberries a 10-degree sugar syrup is used. Berries pay fairly well to can. 


GRAPES. 


Best varieties to can: Delaware, Niagara and Brighton. Grapes are 
canned exactly as berries. The grape berries are first hand-picked off the 
stems and all immature and unsound fruit rejected. This fruit keeps well. 
Demand for canned grapes is not large. A more profitable way to utilize the 
grape crop is to make it into jelly. See directions further on in this paper. 


TOMATOES. 


The tomato is more extensively canned than any other vegetable. Best 
varieties to can are Stone and Paragon. Champion and Brandywine are also 
good. Tomatoes must be fully ripe. Scald in steam or boiling water until 
skins crack. Remove peelings by means of a thin-bladed, shoe-maker’s knife. 
Pack the peeled tomatoes, without slicing, solidly into 3-pound or gallon cans; 
use water as liquor. Exhaust 10 minutes; process in open bath 30 minutes, 
for small cans; 50 minutes for large cans. Tomatoes may be processed in 
closed bath at 240 degrees F. for 10 minutes, but such goods are always de 
ficient in flavor and color. 

The following vegetables all require a higher temperature than 212 degrees 
F., therefore, the closed bath must be used. Process from 30 to 40 minutes. 


ASPARAGUS. 


Use weak, boiling brine for liquor. 
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SNAP BEANS. 
Use weak, boiling brine for liquor. 

GREEN CORN. 
Use weak, boiling brine for liquor. 

GREEN PEAS. 
Use weak, boiling brine for liquor. 

OKRA. 
Can only young and tender pods. Use brine for liquor. 
PUMPKIN. 


Any variety may be canned. Scald whole fruit for 5 minutes and peel as 
in case of tomatoes. Slice and then grate or mash the flesh rejecting seeds. 
Pack solidly into 3-pound cans without liquor. Exhaust 5 minutes; process. 
in closed bath 20 minutes. Pumpkins pay well to can. 

SQuASH is packed like pumpkin. The Boston Marrow is the favorite 
variety. Squash is profitable to can. Canners usually pay $20 per ton. 


SWEET POTATOES. 


Best varieties to can: Yellow Nansemond, Jersey Sweet and Vineless. 
Wash and boil the potatoes until the skin cracks. Peel and slice or quarter. 
Pack solidly in 3-pound cans. Use no liquor. Exhaust 5 minutes; process 10 
minutes in closed bath at 240 degrees F., or 40 minutes in open bath at 212 
degrees F. The demand for canned sweet potatoes is good and growing. 
Only the dry, mealy varieties are wanted. Should be more extensively 
canned. Pays well and can be made very profitable in the Southern States. 


JELLY-MAKING. 


Pure fruit jellies have become scarce and high-priced on the market. The 
preparation of jellies can be profitably carried on in connection with canning 
fruits. Fruit too ripe for canning can be utilized for jelly-making. The 
fruits best suited for jelly-making are apple, pear, blackberry, grape, peachi 
and plum. The currant also makes fine jelly. 

To make jelly, only sound, fully ripe fruit may be used. Apples and pears 
are first grated and then crushed in a press, preferably of the hydraulic type.. 
Berries and grapes are pressed without previous grinding. The juice as it 
runs from the press is filtered through a horse-hair sieve or a layer of finely- 
chopped and well-washed oat or rye straw. Sugar enough—ordinary granu- 
lated sugar is best—is added to bring the density of juice up to 20 degrees, on 
the saccharometer. The sweetened juice is then at once run into the boiling 
pan. The ordinary pan used in boiling sorghum or maple sap for syrup is 
equally suited for jelly-making. But a better grade of syrup and jelly can be 
made in a pan or boiler, which excludes the air and prevents the formation of 
caramel. The best form of pan is a long, covered and ventilated wooden trough 
having heavy copper steam pipes running lengthwise of the box. The steam 
in the pipes must be under a pressure of not less than 80 pounds, The South 
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Allen Evaporator, made at Mt. Gilead, O., is of this type, and gives good satis- 
faction. Whichever pan is used the heating surface must be hot enough to 
keep the juice boiling vigorously from start to finish. Only a shallow layer 
of juice must be carefully skimmed off. The scum thrown up by the boiling 
juice must be carefully skimmed off. Not more than eight minutes’ boil- 
ing should be required. Longer boiling darkens the product and also reduces 
its sweetness. The degree of condensation required to jellify differs with 
different fruits: Usually in making apple jelly, five parts of pure juice make 
one of jelly. 

To one hundred pounds of clear juice we add about twenty pounds of sugar. 
The product is 40 pounds of sweetened jelly. This can be sold at a handsome 
profit. 

FRUIT JUICES. 


There is a considerable demand for plain fruit juices... These are used for 
making the syrups used in soda water and for various other purposes. In 
making apple, pear and quince juice the fruit is crushed and pressed as de- 
scribed for apple jelly. Small fruits may be pressed without crushing. The 
juice as it runs from the mill is filtered through finely-chopped and well- 
washed rye straw. It is then clarified by adding the white of two eggs for 
each gallon of juice. The egg should be beaten up thoroughly with a small 
quantity of juice and this stirred into the whole. Then heat to about 200 
degrees F. Allow to stand for two hours and siphon off the clear liquid into 
heavy opaque glass or earthen bottles, which must not be completely filled. 
Place the bottled juice in cold water bath and heat until the water in bath 
begins to boil. Then seal bottle air tight, withdraw the fire and allow bottles 
to remain in bath until water is cold. Store the juice in a cool dark place. 


FRUIT WINES AND BRANDIES. 


In Europe, especially in the Black Forest region of Germany, wild and cul- 
tivated cherries are fermented and distilled into very celebrated brandies 
called Kirschenwasser and Maraschino. In France and Hungary plums are 
used for the same purpose. 

The fruit must be fully ripe. Only hand-picked fruit is used. The fruit is 
crushed between wooden rollers and then thrown into clean open casks which 
are placed under a shed. Fermentation sets in in three or four days and 
continues for about thirty days. The fermented juice is then drawn off and 
allowed to settle for two weeks. It is then racked off and distilled. The best 
uative fruit for making these liquors are the wild black or choke cherries, 
black cultivated cherries and plums. 


BRANDIED FRUITS. 


Brandied fruits are put up and consumed in very large quantities. To ob- 
tain the best results the most particular care igs needed. The fruits most 
commonly put up in brandy are apricots, cherries, peaches, plums and pears. 
The fruit must be fully grown, sound and plump, but not quite ripe. Each 
fruit must be carefully wiped with a linen cloth and pricked to the center in 
several places with a silver or wooden needle. Then throw into a water bath 
heated to 200 degrees F. Remove from fire and let stay for 10 minutes. Then 
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heat again until the fruit begins to rise to surface of water. Skim off and 
throw into ice-cold water. After fruit is completely cold, drain and place into 
a tub holding brandy containing about 55 per cent alcohol. Let stand six days. 
Now place the fruit in the jars in which it is to be sold or preserved. To each 
gallon of the brandy in which the fruit has been soaked add four ounces of 
granulated sugar and heat to 200 degrees F. Cover the fruit in the jars with 
the hot, sweetened brandy. Seal jars air tight and put away in a cool, dark 
place. It is customary to add spice, usually essences of cinnamon, cloves and 
coriander, to the brandy in which the fruit is soaked before the fruit is put in. 
Pears must be peeled before soaking in brandy. 


MARMALADE AND APPLE BUTTER. 


The lowest grade of sound fruit may be worked up into marmalade or fruit 
butter. The apparatus needed for this work is very simple. Where steam is 
employed an ordinary barrel or hogshead is used to boil the fruit in. Buta 
heavy cast-iron kettle set in a furnace will do quite as well. Apples, quinces 
and pears must be sliced or chopped, but need not be peeled or cored. Place 
the chopped fruit in the cooker and cover with juice of the same fruit. Plain 
water will do, but this entails more work in evaporating the water. Boil un- 
til the fruit becomes soft enough to be easily run through a colander. Pass 
through colander to remove seeds, skins and cores. Add sugar to taste. The 
amount of sugar required depends upon the variety, natural sweetness and 
ripeness of the fruit used, and also upon the judgment of the operator and 
the demands of his trade. Usually in making apple marmalade, to every 100 
pounds of apple paste from the colander 30 pounds of sugar is added. Cook 
again until the marmalade is reduced to desired consistency. Usually 100 
pounds fruit and 8 gallons of fruit juice, to which is added 30 pounds granu- 
lated sugar, make 110 pounds finished marmalade. 

Fruit butter differs from marmalade only in being spiced and using only 
20 pounds of sugar to 100 pounds fruit. Both these products keep well in 
ordinary covered wooden pails, if kept in a cool, dark place. The best mar- 
malade is made from wild crabs. Wild plums and choke cherries also make a 
good marmalade and are very wholesome. Some people prefer quince mar- 
malade to all others. 

JAMS. 


The jams most commonly found in the market are made from plums and 
blackberries in varying proportions. The following formula is used by a 
large commercial establishment: 


PPRMATE Es DIACEOCTILGS. 2220 ais.c-an sire eaters whe os dim saves 100 pounds. 
ENT Clie) SR OLS gE ee a Ne 8 Ae Pa are ee aa wee an aa 20 pounds. 
SPU MALE OIL a eS Sn ater ee oR Op EN ws BS lps oe wep 106 pounds. 


Directions: Boil and pass the apples or plums through a colander. To the 
pulp thus prepared add the blackberries. Stir in the sugar and boil the whole 
for 15 minutes. Fill while hot into jars. Seal air tight. The black or 
damson plum makes the best jam, but any plum will do. 


74 REPORT OF THE 


EVAPORATING FRUITS. 


The fruits most commonly evaporated are apple, peach, prune, blackberry, 
raspberry and whortleberry. There is also a small demand for evaporated 
vegetables, such as corn, sweet potato and pumpkin. Of all evaporated fruits 
the apple is most popular and most extensively used. 

Only good, sound fruit can be used. The apples are pared, cored and sliced 
or quartered by machines made for that purpose. The sliced or quartered fruit 
should be quickly dropped for five minutes into a weak brine made by dis 
solving one pound of salt in two gallons of cold water. The brine prevents 
the fruit from discoloring. From the brine bath remove the fruit and place 
in shallow layers on a wire-bottomed tray. Most evaporator men subject the 
fruit at this stage to fumes of burning sulphur to bleach it. But if the brine 
bath is used no sulphuring is necessary. Sulphur bleaches the fruit, but 
greatly decreases its food value and flavor. The brined fruit retains its 
natural color and a rich, fruity flavor. The salt does not taste on the fruit. 
There are many styles of evaporators on the market from the small affair to 
be set on the back of a cook stove to the giant brick stack. All do good work. 
The heat is nearly always supplied by a furnace below the evaporating tower. 
In the best forms of commercial evaporators there is an elevating arrange 
ment worked by a crank so that each fresh tray of fruit goes in at the bottom 
and by turning the crank the whole superimposed stack of trays is moved up 
one notch to make room for the next tray. By the time the first tray reaches 
the top of the stack the fruit is dry. The machine is thus continuous and 
usually works night and day throughout the drying season. The Trescott 
Evaporator Company, of Fairport, N. Y., makes a good evaporator for com- 
mercial work. No evaporator having a capacity of less than twenty-five 
bushels of green fruit per day of 24 hours can be made to pay commercially. 
The larger the evaporator, the less the costs per pound of finished product. A 
complete outfit, including paring and slicing machines for evaporating 100 
bushels of apples daily, can be installed for about $500. 

The following figures as to profits on evaporated fruit are approximately 
correct for North Carolina. One bushel of fresh apples will produce 6% 
pounds dried fruit, worth about 50 cents, at cost of 10 cents for labor and fuel. 

One bushel of peaches will produce 6 pounds dried fruit, worth about 50 
cents, at cost of 15 cents for labor, etc. 

One hundred quarts blackberries will produce 40 pounds dried fruit, worth 
$4.00, at cost of 50 cents for labor, etc. 

One hundred quarts black raspberries will produce 30 pounds dried fruit, 
worth $6.00, at cost of 40 cents for labor, etc. 

One hundred quarts whortleberries will produce 40 pounds dried fruit, 
worth $6.00, at cost of 25 cents for labor, etc. 

These profits are not great when the evaporator man has to buy his fruit at 
average market rates. But there are many localities where surplus fruit has 
no market value. 

Canneries are more profitable than evaporators where proper skill and 
labor is attainable. The evaporated product is more concentrated and is 
easier to handle and transport. Every fruit-growing community should have 
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@ cannery or evaporator with capacity sufficient to work up all its surplus 
fruit. This will, by taking the surplus, prevent ruinous gluts and consequen- 
tial breaking down of the market. The breaking down of the market on any 
early fruit not only spoils the sale of the remainder of the variety which has 
“slumped,” but greatly injures the sale of all later fruits. The city con- 
sumer who has bought his strawberries at less than the cost of growing, will 
not want to pay a fair price for his blackberries or grapes when these come 
in season! As arule, more fruit is wasted each year in every considerable 
fruit-growing neighborhood than would equip a good cannery or evaporator. 


I. COMPLETE FERTILIZER ANALYSES—SPRING SEASON, 1901.* 


BY B W. KILGORE, STATE CHEMIST. 


The analyses presented in this Bulletin are of samples collected by the fer- 
tilizer inspectors of the Department, under the direction of the Commissioner 
of Agriculture, since the middle of January, of this year, and, therefore, rep- 
resent the character of fertilizers the farmers have used this season. They 
should receive the careful study of every farmer in the State who uses ferti- 
lizer, as by comparing the analyses in The Bulletin with the claims made for 
the fertilizers actually used, the farmer can know whether or not they con- 
tain the fertilizing constituents in the amounts they were claimed to be 
present. This Bulletin contains all the analyses made of spring goods, 
previous reports of analyses completed up to the times having been sent out 
in The Bulletin in January, February, March and April. 


TerRMS USED IN ANALYSES. 


Some additional terms are used in this Bulletin in connection with the 
fertilizer analyses that did not appear in last season’s publications. This is 
necessitated by a more detailed analyses of fertilizers. 


= WATER-SOLUBLE PHOSPHORIC ACID. 


Phosphate rock, as dug from the mines mainly in South Carolina, Florida 
and Tennessee, is the chief source of phosphoric acid in fertilizers. 

In its raw, or natural, state the phosphate has three parts of lime united to. 
the phosphoric acid (called by chemists tri-calcium phosphate). This is very 
insoluble in water and is not in a condition to be taken up readily by plants. 
In order to render it soluble in water and fit for plant food, the rock is finely 
ground and treated with sulphuric acid, which acts upon it in such a way as 
to take from the three-lime phosphate two parts of its lime, thus leaving only 
one part of lime united to the phosphoric acid. This one-lime phosphate is 
what is known as water-soluble phosphoric acid. 


*The analyses were made by Messrs. W. M. Allen, S. E. Asbury, W. G. Haywood, ©. D. 
Harris, and J. M. Pickel. 
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REVERTED PHOSPHORIC ACID. 


On long standing some of this water-soluble phosphoric acid has a tendency 
to take lime from other substances in contact with it, and to become some- 
what less soluble. This latter is known as reverted or gone-back phosphoric 
acid. This is thought to contain two parts of lime in combination with the 
phosphoric acid and is thus an intermediate product between water-soluble 
and the original rock. 

Water-soluble phosphoric acid is considered somewhat more valuable than 
reverted, because it becomes better distributed in the soil as a consequence of 
its solubility in water. 


AVAILABLE PHOSPHORIC ACID 


Is made up of the water soluble and reverted; it is the sum of these two. 


WATER-SOLUBLE AMMONIA. 


The main materials furnishing ammonia in fertilizers are nitrate of soda, 
sulphate of ammonia, cotton-seed meal, dried blood, tankage, and fish scrap. 
The first two of these (nitrate of soda and sulphate of ammonia) are easily 
goluble in water and become well distributed in the soil where plant roots 
can get at them. They are, especially the nitrate of soda, ready to be taken 
up by plants, and are, therefore, quick acting forms of ammonia. It is 
mainly the ammonia from nitrate of soda and sulphate of ammonia that will 
be designated under the heading of water-soluble ammonia. 


ORGANIC AMMONTA. 


The ammonia in cotton-seed meal, dried blood, tankage, fish scrap, and so 
on, is included under this heading. These materials are soluble in water and 
before they can feed plants they must decay and have their ammonia changed, 
by the aid of the bacteria of soil, to nitrates, similar to nitrate of soda. 

They are valuable then as plant food in proportion to their content of am- 
monia, and the rapidity with which they decay in the soil, or rather the rate 
of decay, will determine the quickness of their action as fertilizers. With 
short season, quick-growing crops, quickness of action is an important con- 
sideration, but with crops occupying the land during the greater portion, or 
all, of the growing season, it is better to have a fertilizer that will become 
available more slowly so as to feed the plant till maturity. Cotton-seed meal 
and dried blood decompose fairly rapidly, but will last the greater portion, if 
not all, of the growing season in this State. While cotton seed and tankage 
will last longer than meal and blood, none of these act so quickly, or give out 
so soon, as nitrate of soda and sulphate of ammonia. 


TOTAL AMMONIA 


Is made up of the water soluble and organic. It is the sum of these two. 
The farmer should suit, as far as possible, the kind of ammonia to his dif- 

ferent crops and a study of the forms of ammonia as given in the tables of 

analyses will help him to do this, 
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VALUATIONS. 


To have a basis for comparing the values of different fertilizer materials 
and fertilizers, it is necessary to assign prices to the three valuable constitu- 
ents of fertilizers—ammonia, phosphoric acid, and potash. The figures, ex- 
pressing relative value per ton, are not intended to represent crop-producing 
power, or agricultural value, but are estimates of the commercial value of 
ammonia, phosphoric acid, and potash in the materials supplying them, These 
values are only approximate, as the cost of fertilizer materials are liable to 
change as other commercial products are, but they are believed to fairly rep- 
resent the cost of making and putting fertilizers on the market. They are 
based on a careful examination of trade conditions, wholesale and retail, and 
upon quotations of manufacturers. 

Relative value per ton, or the figures showing this, represents the prices on 
board the cars at the factory, in retail lots of five tons or less, for cash. 

To make a complete fertilizer the factories have to mix together in proper 
proportions materials containing ammonia, phosphoric acid, and potash. This 
costs something. For this reason it is thought well to have two sets of val- 
uations—one for the raw or unmixed materials, such as acid phosphate, 
kainit, cotton-seed meal, etc., and one for mixed fertilizers. 

The values used: last season were: 


VALUATIONS FOR 1900. 


IN UNMIXED OR RAW MATERIALS. 


iW Aeee ENR T UT OTN Lica ois CNS ak Raila a oy Sta es Canavan eee a erat ete 18 cents per pound. 
CED UO DUOEIC pACl Cite > x ist kr ented so 'snsss trates lores was 41% cents per pound. 
Re RCI UL ce ete ainda cent oS has pe ee alae gees ee teen aheke 5 cents per pound. 


VEY gy. “OWT baal ye 11 88 Clg We a TUE MALS Peer Met, RO arerh anne sunray ein ai 15 cents per pound. 
PLOTMUIMOSUNORTC TACTIC ise cc cre ove) 6 deste Fee et or decel hala 5 cents per pound. 
TRIO ASIDE ces ert oie ccs tks a a eee seve ae euabaedin enareues 514 cents per pound. 


The valuations decided on for this season, for the reasons already given, 


are: 
VALUATIONS FoR 1901. 


IN UNMIXED OR RAW MATERIALS. 


Rau Ee mee MMMMERCPTAL ED ci ot7-Oh, 225 Go's, veo hive Poe, polls wri, ms ae he's 14 cents per pound. 
For phosphoric acid in acid phosphate ........ 4 cents per pound. 
For phosphoric acid in fine bone ............. 3 cents per pound. 
For phosphoric acid in medium and coarse bone 2144 cents per pound. 
BEG CMRICORLUMENEE SS oo Mar tey oles coool dg) Six eh chenaiw Ries ote we 5 cents per pound. 


IN MIXED FERTILIZERS. 
eM LATASALONSE OP 0e AG i tadias 6 oeVen deed abe e ne we 0ce4 ».. 16 cents per pound. 


er PUOBOMOTIC  ACIGs 08s.) 72 ot PR ae ie hy 41% cents per pound. 
SE RU ET 92 i OS AO a ae a 51% cents per pound. 
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How RELATIVE VALUE IS CALCULATED. 


In the calculation of relative value it is only necessary to remember that 
‘$0 Many per cent means the same number of pounds per hundred, and that 
there are twenty hundred pounds in one ton (2,000 pounds). 

With an 8—2—2 goods, which means that the fertilizer contains available 
phosphoric acid 8 per cent, potash 2 per cent, and ammonia 2 per cent, the 
calculation is made as follows: 


Percentage or Ibs. Value per Value per Ton 
in 100 Ibs. 100 tbs. 2,000 Ibs. 
‘8 pounds available phosphoric acid, at 4% cents.... 0.36 20—= 7.20 
ZLNOWNAS OOtASD? AL-0- CODUB ws « trac os ps ores tee OF See 0a 2.20 
Hounds ammonia ,at 16 CONS. ca, . 2d shu ae Oe ee 6.40 
OCR BVA LUE are acdok See tase toa cheetah oe 0.79 x 20= 15.80 + 


Freight and merchant’s commission must be added to these prices. Freight 
rates from the seaboard to interior points are given in the following table: 


[NoTE.—To avoid duplications, the List of Fertilizers registered during the year 1901 are 
emitted, but the list for 1902 appears further on.] : 


FREIGHT RATES FROM THE SEABOARD TO INTERIOR Points.—From the Published 
Rates of the Associated Railways of Virginia and the Carolinas—In Car- 


{> 


loads, of not less than ten tons each, per ton of 2,000 pounds. 


<load, add 20 per cent. 
From Wil- ae PEO From 
Destination. Pere Portsmouth, ees 
eal Va. ae bs 
PGC Oe eee teak Ae Ee ee 2 $3. 20 ee ao 
TANS OG, CF cae ne ok Ie ee 2 ( On see eee ees 3. 
abot RO Nae, os og ed oe Waseca ARO DENG Pee 8.20 3.20 3. 60 
PARSE CV li eee me A ae a 4.00 4.00 4, 00 
(Cina ole) le Ohl ee eae ae 8.20 8.20 3.90 
RD EIOUG noes ee ee eee Noes oee 8.00 3.30 3.20 
OU aeiailatt. | £oe 2a See ae ea eee 2.48 2,88 2.68 
ERY yaya Cees See ee Ee 3.20 3. 60 8.40 
Clinton tetas ek 1.60 3.00 8.20 
UP CCI ONO Ce ete nee og tan 8.00 8. 00 8.80 
Orman Namie. = eee ee eee Se 8.00 2.40 4.00 
TOYPN Wisi ri ie a ord SIS Sete a Baie a. 3.40 S600. 8.40 
Davidson Collere 2 ~ vest eas 8.20 3.20 3. 20 
TORY KN 7 = ee a ee ee Fee | leer 8 00 8.20 
TOY ay a) ik Satine ek Date oe Sai ae eee ee 2.00 2. 80 8. 20 
TRY TUT OYE Wa 6 enw aol is ee = peas ae Rear Renee a 2. 80 | 2.83 8. 60 
"OA Fel Ss Gh ihe ly ee 38. 20 3.20 3.60 
Mania OL Vere ete Pare SE eat 2.10 2. 60 3 20 
Ritiinaia thie tees tee, ee 1.60 3.80 2.40 
PR AVehte Villeet-ne 2 oe es ie 1.80 3.00 3.00 
RLOTCS Ly Tlle@wet sees Cs oe ee 3.00 3.00 3.80 
(FO OG ee ee ee 8.36 3.06 3.86 
ERI ISOY CE Ste A a acter eee Cee ee 2.40 3.5 83.90 
LOLS OD OLOpes see ee SR Se 1.80 2.80 3.20 
CERECTISUOLOM eon neta ee ee SS 3.00 3.00 8.40 
TEV TONKS nae 1 oe eee eee ee eee a AE Se 3.00 3. 60 
PPCIVG Grso tees oo" A Sew ie San | 3.00 3 00 3.80 
TE Del hcay ya ae tee SS ee ec 3. 60 3.60 3.85 
TE ited Oui) BYerh ai ecm enon My Ap Rp | 3.08 3.08 3.40 |. 
ERIS DOO pene See Ok ae Pea 2.88 2.88 2.68 
Ferinersville: =e -ees) eee ee 3.00 8.00 3.40 
CHAS LO Libya o eee bee i EP ee 2.10 2.50 3 00 
GPT ES OG De ee ae ee eee ee a 23 2.40 8.80 
ESE WS lh] OU fay SA ea a Wa Ome oa ea 2.30 3.40 3.80 
LTH SNES ONG ot ees Bea ORES elie» oem 2.50 3. 60 8.80 
GUESS DIThO Ste eas yeh be ee 8.00 8.00 3.80 
UIT ELLOS wees. soe re ee | 1.95 38. 60 3.70 
IVT st eG ii ene tee abe | Ee PN ee 8.00 3.00 3.85 
iOS O hier ore ee ed as 3.00 3.00 3. 00 
1S EE Bi) 9 (ERAS Wy oe eee en ee 8.00 3.20 3. 20 
er eds seater oe eke ee ee 2.10 3.40 3.00 
BTED ON Cte Sse es ee ES 2.96 2.96 8.76 
VEU CAs Tete oo cae er etn Ro ot 3.50 2.40 4.00 
IGG VAN ORS ee ee Ue Se 3.20 3. 20 3 40 
Ty ay ha 0, cay AOU SPT ea eee ee ae Le, 2. 50 3. 60 2,50 
BEOUM GRATE ise ee ee 3.20 3.40 3.80 
IN AMEN Omori cee a es 2.30 2.90 3.40 
3S SiR SETS ny SO dag ener oe 1.25 Vo 8.95 
MTVOOl see tte oo eS 8.20 3.20 8.20 
VSL CHT re Se foe SA on Bd 3.04 2.83 8.80 
EBL Wille ee ee en eS 3.00 8.25 3.00 
PR PESOO ete te ails eee aa 8.00 3.30 4.10 
[EOLA es a: eee ine Se Eas ca et ee 2.60 3.00 2.20 
8G JH la oy Cad SOO 2 eS Se ae 2.56 2.83 8.68 
33376 Chi 1 (ae A I Re a 8.00 2.96 8.40 
Rocking nati) le ee 2.40 3.00 3. 80 
BLOC Velour ee 2.20 2.50 3.40 
ERE ARS TU Mee tn 9 ee ry es Ne See SI 3.00 2.80 8.40 
(FATT LRGs el) Gee ie eee eee eee 8.20 BAN) 8.60 
EEUU CELOVO LOM eta ws ee 3. 40 3,69 38.40 
PRIS DULPY Sees ee 8 Se A er oe 3. 20 3.20 3. 20 
eOTeer ee ea ete Se | 2.10 8.00 3.40 
pS Ta a Rinne oe Mee EDA Sag WU PON 210 2.80 8. 20 
SOS ye ee a es os oe20 3.60 3.40 
Bile e varia ee 25 a a 2.40 3. 60 5.80 
SOTE EN E STS (yee es ae ee eee eK) 2.80 3. 20 
SI ALESUIC Bates ee See ee : 7 4 ae i of 
Oude poten ee ae eee a 2.96 . 83 3. 
PEER IIT) Meee Doe eee nd ks Jest 2.40 2. nee é " 
6 OE Doe GRA Le he a oe a 3.20 5.6) Dd. 
RE OTA" Gy ao Bees, Se ee a a a 2.50 3.00 2. 50 
TY AE OON Ore hares eee 3.00 8.00 8.40 
EES Conan Calne ed ed ee gale 3.25 3 20 4.10 
MA a erent ied on OS SY 1.50 8.00 3. 20 
OOF OIE I ine Mssisie oo ote ai 1.75 1.75 2.25 
A Gicciiia ete fran ree 2.45 1.90 8.85 
RAE 7 54 Rema A ae). a ee ee 2.00 2, 60 8.20 
WW AMO LOIL AICI 5 ke asa 3.00 8.00 8.40 


Less than Car- 


From Rich- 
mond, Va. 


6 


29 DO PS pe 29 99 29 29 29 BO NO 99 BO 29 29 NO 99 99 GO 99 NO ND 99 NO NO. 09 99 DO BD FBO G9 99 G9 NS DO G9 29 99 GO G9 99 9 29 99 KOO NO G9 99.99 G9 99 NO GO 99 GO GH 29 NO GO NO NO 29.09 GO DO Yo GO GA NO BO GO BGO 09 
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TZ 9 T9°T G0 °% OL*T cs° T8°6 Tie 02 °9 ts (eal bine SSO ES see tere err cee a ha OD ano eimai nen ae a. be yeas SLCT 
. b . 
99 “AT LET OFS 66 'T IF° 63 °6 96° £0°9 oS EN roe rece TO OUTS Nit ite cliente LOZ LoUN | -Ssploy “OD AOZIMIOT II[[LASploy I8FT 
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COMPOSITION OF FERTILIZERS FOR SPECIAL CROPS. 


To obtain for our own benefit and to convey to the users of fertilizers some 
idea of the composition, as well as the variation in composition, of fertilizers 
sold in the State for special crops, we have brought together in the tables fol- 
lewing data relating to cotton, corn, tobacco, truck, cabbage, strawberry, 
wheat and potato fertilizers. In these tables will be found the number of 
brands registered for each of the crops referred to above, the number of 
brands analyzed, the smallest per cent each of available phosphoric acid, 
ammonia and potash in any of the brands, the largest amount of the same 
constituent in any of the brands, and the average amounts in all of them as 
guaranteed by the manufacturers. To compare with this data the results 
obtained in the analyses of the several brands are included under the head- 
ing, “Per Cent Found.” 

These facts should be of very great interest to the users of fertilizers. 
They do not show—not even the averages—what is the best fertilizer for 
each particular crop, but they do emphasize the wide variation in composi- 
tion of fertilizers made by different or even the same manufacturers for the 
same crop—and often for use on the same kind of soil. This is well illus- 
trated by the data relating to the guaranteed ORR EE OD. of fertilizers for 
tobacco, as follows: 


Lowest Highest Average 
Per Cent. Percent, Per cent. 


A TCC HOS PNONIGQEACIC ses Se 28 ba eee oe eo 5. 00 9. 25 8, 12 
PPT INTL Wl ag oe ae ree ero bn LT on Bee en a eae Ser tee 2.00 10. 00 2.78 
TEEPE gta a ee 0s es Epa ete es ag easy 1.00 5. 00 2. 64 


The use of fertilizers with such widely varying amounts of phosphoric acid, 
ammonia, and potash on the same crops and soils should cause farmers to 
think as to whether or not their practice is such as to give them the best 
results in crop yields. The paper in another part of this Bulletin, on “The 
Systematic Investigation of Soils,’ with a view to determining the fertilizers 
best suited to different crops and soils will be found of interest in this cor- 
nection. 
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SOME CHANGES IN THE FERTILIZER LAW. 


The recent Legislature made some changes in the fertilizer law. One of 
these is of interest in connection with fertilizer analyses. The former law 
required that no fertilizer should be sold in the State which contained less 
than 8 per cent of available phosphoric acid, 2 per cent of ammonia, arid 1 
per cent of potash. This provision was changed so as to allow more freedom 
in making mixtures to meet the crop and soil requirements of the different 
sections of the State, and is as follows: 

“It shall be unlawful to sell or offer for sale fertilizers and fertilizing ma- 
terial not coming up to the following minimum requirement: (1) Any com- 
plete fertilizer containing phosphoric acid, ammonia, and potash, when the 
sum of the available phosphoric acid, ammonia and potash do not amount to 
11 per centum in the aggregate; (2) any fertilizer containing phosphoric acid 
and potash when the sum of the available phosphoric acid and potash do not 
amount to 10 per centum; (3) any fertilizer containing phosphoric acid and 
ammonia, when the available phosphoric acid and ammonia do not amount to 
10 per centum; (4) any fertilizer containing ammonia and potash, when the 
sum of ammonia and potash do not amount to 10 per centum; (5) any acid 
phosphate which contains less than 10 per centum of available phosphoric 
acid. No mixed fertilizer of any kind shall be sold which contains less than 
2 per centum of ammonia or one per centum of potash, or both, where they 
are claimed in the same fertilizer.” 

This allows the available phosphoric acid to be decreased, provided the 
potash or ammonia, or both, are correspondingly increased, or vice versa. 


THE SYSTEMATIC INVESTIGATION OF SOILS. 


B. W. KILGORE. 


The strength and influence of an organization is measured perhaps as much 
by the customs it establishes as by the duties performed under compulsion of 
regulations and by-laws. Custom, though of but few years standing in the 
present instance, directs that the presiding officer of the section shall present 
some remarks on the subject of his choosing at the time of vacating the chair. 
Last year we had the pleasure of listening to the most excellent paper of the 
presiding officer on the subject of “Chemical Economics,” in which the im- 
portance and influence of chemistry in transforming the minerals and ores of 
the earth and the agricultural products of the soil into the necessities, com- 
forts, and luxuries of life were admirably set forth. Closely related to manu- 
factures and to the finished products of the mill and the factory is agricul- 
ture, which furnishes the raw products for the great modern industries, 
necessitates the development of methods and processes, and the employment 


Address delivered before the North Carolina Section of the American Chemical Society, 
at Raleigh, on April 27, 1901. 
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of knowledge, skill and industry. “Perfect agriculture,” as the great Liebig, 
more than sixty years ago comprehended it, “is the true foundation of all 
trade and industry; but a rational system of agriculture can not be formed 
without the application of scientific principles, for such a system must be 
based on an exact acquaintance with the means of nutrition of vegetables and 
with the influence of soils and actions of manures upon them; this knowledge 
we must seek from chemistry, which teaches the mode of investigating the 
composition and studying the character of the different substances from 
which plants derive their nonrishment.” This was Liebig’s idea of the rela- 
tion of chemistry to agriculture. 

A thorough understanding of the soil is the basis of the best agricultural 
practice, and I ask your consideration of some thoughts relating to “Syste- 
matic Soil Investigations” as the means of obtaining this essential and 
thorough knowledge of agricultural ands. 

To Sir Humphry Davy: is credit more largely due than to anyone else for 
early knowledge as to the composition of soils and plants. It is interesting 
to note some of the ideas held by him as presented in his lectures before the 
Royal Agricultural Society of England in 1802. The substances of the soil 
“are certain compounds of the earths, silica, lime, alumina, magnesfa, and of 
the exides of iron and magnesium; animal and vegetable matters in a decom- 
posing state.” “The ashes of plants contain some of the earths of the soil in 
which they grow, but these earths * * * never equal more than one 
fiftieth of the weight of the plant. * * * If they be considered as neces 
sary to the vegetables, it is as giving hardness and firmness to their organiza - 
tion. Thus, it may be mentioned, that wheat, oats, and many other hollow 
grasses, have an epidermis principally of the silicious earths, the use of which 
seems to be to strengthen them and defend them from the attacks of insects 
and parasitical plants.” 

On the subject of the food of plants, Sir Humphry says: “Water and the 
decomposing animal and vegetable matter existing in the soil constitutes the 
true nourishment of plants, and as the earthly parts of the soil are useful in 
retaining water, so as to supply it in the proper proportions to the roots of 
the vegetables, so they are likewise efficacious in producing the proper distri- 
bution of the animal and vegetable matter; when equally mixed with it they 
prevent it from decomposing too rapidly, and by this means the soluble parts 
are supplied in proper proportions.” . 

He considered sugar and other soluble vegetable and animal substances, in 
the fresh as well as partially decomposed state, as humus, as plant food, in 
fact, the main source of plant food, and did not understand the use or value 
of mineral matters in plant growth, as is indicated by the following sentence: 
“The alkaline sulphates and the earthy muriates are seldom found in plants, 
or, are found in such minute quantities that it can never be an object to apply 
them to the soil.” Silica was considered of more importance to plants than 
potash, phosphoric acid and lime. Notwithstanding these errors, as we now 
know them to be, we are greatly indebted to Davy for preparing the way for 
the application of the science of chemistry to the solution of agricultural 
problems. 

It was not’ however, till the master mind of Liebig was directed to ques- 
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tions of plant nutrition that the real dawn came to agricultural chemistry. 
The appearance, in 1840, of his work on “Chemistry in its Application to 
Agriculture and Physiology” brought about almost a complete change in the 
then existing theories and ideas of plant food and plant nutrition, though his 
views were not accepted without stubborn resistance from the believers in the 
theory of Davy, von Thaer, Schulze and others, that the organic matter of 
plants comes entirely from the humus and other organic matter in the soil. 
There is now no one to uphold this theory, and the contention of Liebig that 
the elements of the carbohydrates of plants come from the air and water 
reigns without a disputer to its claims. Liebig also showed the importance 
and relations of the mineral constituents of the soil and of fertilizers to plant 
growth as elaborated in his mineral theory of plant nutrition. His investi- 
gations are the basis of the present tremendous fertilizer industry, and it 
“would appear from a letter written to American farmers, through the Com- 
missioner of Patents of the United States in 1845, that Liebig saw with won- 
derfully clear vision the coming of this industry. “Manufactories of ma- 
nures,” says he, “will be established, in which the farmer can obtain the most 
efficacious manure for all varieties of soils and plants. Then no artificial 
manure will be sold whose exact amount of efficacious elements is not known, 
and this amount will be the scale for determining its value. Instead of the 
uncertainty of mere empiricism, all the operations of agriculture will be car- 
ried on with certainty, and instead of awaiting the results of our labors with 
anxiety and doubt, our minds will be filled with patience and confidence.’’* 
Thus, fifty-six years ago the ferti'izer huciness was forecasted and our 


+ 


present method of valuing artificial manures was outlined. The other-and- 


more essential part of the prophecy—-that relating to the certainty that 
would attend agricultural operations under the newly-discovered principles of 
plant nutrition—has not been fully verified by after experience. Liebig had 
shown the predominant influence of the mineral elements in the development 
of plants by growing them under such conditions and with such applications 


of mineral substances as indicated their value in plant nutrition, and then 


analyzed the plants themselves, to see not only what, but also the amounts, of 
the different substances that had been taken up. In writing the above proph- 
ecy he doubtless had in mind, in view of hig experimental results, that all 
that was necessary to bring about “perfect agriculture,” as he expressed it, 
was to analyze the plant and ascertain just what it required for the best de- 
velopment and then analyze the soil and supply to the plant in artificial 
manure what it needed beyond what the soil contained. 

This was a natural assumption and one calculated to take one off his feet, 
especially in the light of such magnificent achievements. But this hope of 
Liebig and his followers was not to be realized, and the advocates of the 
analysis of plants and soils as the sole and only necessary means of determin- 
ing the fertilizers to be applied to different crops and soils for the best re- 
sults brought upon the agricultural chemist much trouble, and, in many cases, 
distrust and disrepute. 

Some of the early happenings in the history of agricultural chemistry 
have thus been recounted to show the origin and development of soil analysis 


* Year Book U.S. Dept. Agr. for 1899, p. 228. 
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and to wore clearly indicate why soil analysis has not been altogether popu- 
lar. Idebig’s masterful investigations demonstrated the true requirements 
of plants and showed the composition of the soil, but he claimed too much for 
soil analysis, and after-workers have had to explain why his claims are not 
true, as well as to carry on studies in the usual direction of obtaining posi- 
tive results. Besides having an extremely difficult problem on his hands, 
the soil man has had to perform double duty—to explain why something is 
not so and to develop methods that will make it so. The practical 
agriculturist, in many cases, has done much to retard and discourage the 
labors of his co-worker and ‘friend of the retort and crucible,’ by attempt- 
ing to interpret too literally the results of the chemist and then condemning 
theni as unreliable and even worthless, because they do not meet expecta- 
tions. This would not be so bad if something better were offered as a substi- 
tute, but such has not been the case, and the chemist has had to continue his 
work in the hope of reaching a solution of practical value. On the other 
hand, it is perfectly true that a tremendous number of soil analyses are only 
fit for the garret or to show how and where failures have been made and 
thus prevent a repetition of such work. 

Failures are generally necessary to point the way to success, and I am 
glad to say that a survey of the field of soil work to-day reveals more en- 
couraging features than ever before existed in this line of endeavor. Of 
special interest and bearing on this point is the following extract (Experi- 
mient Station Record, 12, 8, 702), from a review of a recent report of more 
than twenty years’ systematic soil investigations in Russia: 

“Turning from a consideration of the system followed to the results accom- 
plished, we find that the work of soil investigation in Russia has been prose- 
cuted with such vigor and thoroughness that not only has Professor Sibirtzey 
Heen able to give in a recent report a soil map showing in colors the areas 
occupied by the principal types of soils of Huropean Russia (about 22), but 
alse a very complete characterization of these soils, including their origin 
and history, topographic features, vegetation, climatic conditions, relation 
to wnoisture, physical and chemical properties, and behavior under culture. 
* * * Ag ga comprehensive, systematic and thorough piece of work which 
has been fruitful of remarkable results, these Russian soil investigations 
are worthy of the careful study of all interested in the subject. They should 
he of especial interest to American investigators, since the soil conditions of 
Russia are, to a considerable extent, duplicated on this continent, a fact 
which hag been recognized by Hilgard and others, particularly in the study 
of the virgin soils of America.” 

In our own country system and uniformity of methods have entered into 
soil investigations, and results of great value are being recorded. Too much 
credit can not be given to the labors of Dr. Hilgard, which have been so effec- 
tive in bringing about this favorable state of affairs. In 1860 he published 
his report on the Geology and Agriculture of Mississippi, and for more than 
forty years he has not only been a strong advocate of the chemical and phy- 
sical examination of soils, but has been our most active worker in this field. 
His methods or rules for interpreting soil analyses have been widely copied, 
but he insisted that not only should the chemical and physical data of the 
examination be considered, but that the climatic, culture, and vegetation 
conditions should also be taken into account. .In the Tenth Census he uses 


this language: 
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“A soil naturally timbered with a large proportion of walnut, wild cherry, 
or, at the South, with the poplar or tulip trees, is at once selected as sure to 
be both productive and durable, especially if the trees are large. He (the 
farmer) knows well that the black and Spanish oaks frequent only ‘strong’ 
soils, and that the admixture of hickory is a welcome addition, while the 
occurrence of the scarlet oak at once lowers the land in his estimation, and 
that of the pine still more so, However much opposed to the cocklebur in hig 
fields, he welcomes it as a sure sign of a good cotton soil, as much as though 
he had seen the latter itself growing for a seriey of years. * * * Taking 
for granted the soundness of the principle involved in judging the pro- 
ductivenees and the peculiarities of soils from their natural vegetation, and 
naving gained a large array of additional data from personal observation in 
the field. [ have then sought to ascertain -by close chemical and physical ex- 
amination of the soils in their natural condition the causes that determined 
this natural selection on the part of certain species of trees and herbaceous 
plants, while at the same time observing closely the behaviour of such soils 
under cultivation, their special adaptation,” etc. 

For 2 number of years his work on the soils of Mississippi was productive 
of but little good, but it must be a source of great gratification to him in his 
advancing years to know that the wark has been taken up anew, his old 
classification adopted as the basis of operation, large numbers of samples 
collected froin th» several areas, and examined physically and chemically; 
and the results compared with actual trials with crops and fertilizers in the 
field, though the amount of the latter work thus far has been rather small. 
From a report on the “Soils of Mississippi: Plant Food and Productive- 
ness*,” issued in February of this year, I take the following statements, 
which are full of significance and of great magnitude to the farmers of that 
State: ; 

“Except on spongy reed-brake soils, consisting largely of organic matter 
the application of lime has not helped any crop on any soil in this State.” 

Considerable areas need phosphoric acid. 

“Nitrogenous fertilizers increase the yields of most of the soils in the 
State. and where nitrogen is added by growing cow-peas, velvet beans, vetch 
and melilotus, which also adds organic matter to a soil and improves its 
texture, results of the most satisfactory kind are obtained. 

“The supply of potash seems to be ample everywhere in the State, and we 
have no evidence that any of our soils require the use of fertilizers contain- 
ing potash to increase the yields. The results do not indicate the minimum 
amount of potash. in the soil that is adequate for good crops. 

“We have not found a cultivated soil, which analysis showed to be rich 
in plant food that was not productive if other essential conditions were 
gocd.” 

It is interesting to note that the analyses of the Mississippi soils show 
these from the “brown loam” region to contain four to five times as much 
potash as phosphoric acid, and the sandy soils of the pine-woods section have 
three te five times more potash than phosphoric acid. The field experience 
of farmers and a limited amount of experimental evidence are in accord 
with the analytical results in showing that potash is not needed by these 


ba 


* Miss. Expt. Sta., Bul. No. 66. 
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soils, especially the sandy soils of the coastal plain, for the production of 
ordinary crops, but phosphoric acid generally increases the product very ma- 
terially > 

In Louisiana a great deal of experimental work, mostly actual. tests in 
the field, has been carried out to determine the fertilizer requirements of | 
different crops and soils. As a general resuit of these investigations, Dr. 
Stubbs says the crying need of Louisiana soils is for phosphoric acid. The 
upland and worn soils, of course, need nitrogen, but potash is the least effec- 
tive in crop production of any of the three valuable constituents of fertili- 
zers. This State has taken up in the last two or three years the analytical 
side of soil work and is classifying and grouping, mainly in co-operation 
with the Division of Soils of the United States Department of Agriculture, 
its soils and making chemical and physical analyses of the soils of the 
various areas. This investigation will no doubt throw much light on, 
strengthen and make more largely applicable the valuable results already ob- 
tained in Louisiana. Because of the proximity of Mississippi, Louisiana and 
Alabama and the similarity of considerable portions of their soils, it is inter- 
esting to note some results obtained by Prof. Duggar, of the Alabama Ex- 
periment Station,* in tests continued on the same land for two and three 
years to determine the fertilizers best suited to cotton and corn. On sandy 
land, with and without clay subsoil, nine tests with cotton showed nitrogen 
to be the most needed constituent, phosphoric acid being second, while potash 
was of but little value, though more effective on this class of land than on 
mulatto or more clayey soil. In three years’ experiments neither phosphoric 
acid nor potash increased the yield of corn, though nitrogen was very bene- 
ficial. On reddish clay or mulatto soil, of which there is considerable 
arcund Raleigh, in seven tests, covering three years, with cotton, phosphoric 
acid was the most effective constituent of the fertilizer application, nitrogen 
being next, while potash was of but little benefit to cotton on this soil. 

Bearing upon and in line with the experiences already discussed, is the 
following extract from a Bulletin of the New York (Geneva) Experiment 
Station,** issued in December, 1900, summarizing the results of four years’ 
tests with Irish potatoes on four widely separated farms on the sandy soils 
of Long Island: 

“In 1898, the first year, when the yield of potatoes was fairly large, the 
entire absence of potash from the fertilizer was without influence on any one 
of the four farms. Forty pounds of nitrogen and eighty pounds of phosphoric 
acid per acre without potash caused as large an increase of tubers as when 
accompanied by one hundred pounds of potash. In the two succeeding 
years, while the crops were small on all plats, potash either in small or large 
proportions had little effect. It must be conceded that up to the point to 
which these experiments have been carried on, nitrogen and phosphoric acid, 
one or both. were the ingredients upon which dependence could be placed as 
a source of profit. 

“Oxperin' ental results no more extensive than those herewith reported 
should not be taken as justifying the exclusion of potash from commercial 
fertilizers. This is, in any case, a local question. There are good reasons 
for enquiring, however, whether, considering the capacity of our soils and in 


* Buls. lll and 113. ** Bul. 187. 
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view of considerable experimental data, the importance of potash salts has 
not been somewhat over-estimated by Long Island potato growers. * * #* 

“{t is well worth much time and careful observation te discover the needs 
of a soil upon which commercial fertilizers are to be continuously used. 
The outcome of extensive experiments for four years on four farms presents 
good reasons for questioning the wisdom, under the conditions involved, of 
applying more potash on potatoes than any other ingredient.” 

With ths foregoing results,. relating largely to sandy soils and indicating 
that potash is not specially needed on the particular ones referred to, in 
mind, we are led, to put it mildly, to think as to whether or not the prevail- 
ing opinion among the farmers in the eastern; or sandy soil, section of this 
State is correct, when they maintain that their soils are not specially in need 
of phosphoric acid, and that, aside from nitrogen, potash ig the most needed 
and beneficial constituent of their fertilizers for all crops. This question ap- 
pears all the-more worthy of thought, when it is known that the farmers 
of North Carolina will pay this year for comercial fertilizers not less than 
$6,000,000, practically $2,500,000 being for phosphoric acid, $2,500,000 for ni- 
trogen, and $1,000,000 for potash. If one of these constituents is not needed, 
or if used in greater proportion than necessary, it would mean a tremendous 


Saving to the agriculture of the State, if reasonably positive proof of the fact 


could be given. The only reasonable way of obtaining such evidence is by a 
systematic investigation of the soils of the section or of the State and a 
determination of their adaptability to the plant food requirements of the 
crops grown or to be grown upon them. The importance and magnitude of 
the problem as measured by the expenditure for fertilizers, to say nothing 
of the greater profit that might come from increased crop production, justi- 
fies, if it does not indeed demand that such work be done. 

The Division of Soils of the United States Department of Agriculture has, 
by the evstematic, and uniform methods adopted, greatly increased the effi- 
ciency and.vatue of soil werk. In co-operation with that Division of the 
National Government, the State Department of Agriculture made last year 
a soil survey of a.strip of land eight miles wide—four miles on either side 
of the railroads-—end extending from Raleigh to New Bern, embracing about 
900 square miles, in the counties of Wake, Johnston, Wayne, Lenoir, Craven 
and Jones. In this work all of the soil of the area was gone over, and care- 
fully examined by an experienced judge of soils, and wherever in the area 
surveyed the same scil was found it-was indicated on accurately prepared 
maps by the same color. This map is now in course of preparation by the 
Division of Soils an4 will show, when out, the outlines and areas of the sev- 
eral soil types cccurring between Raleigh and New Bern. At the time this 
work was done samples of virgin and cultivated soils were taken for chemical 
and physical examination. Fifty of these have been examined chemically in 
our laboratory, and the other 150 belonging to this area will be completed, 
we hops, during the summer. Nothing is being spared to make the ‘analyses 
as complete and thorough as possible. 

At present there are several parties engaged in surveying a 900 square 
mile section included mainly in the counties of Iredell, Davie and Rowan, 
with small strips of Mecklenburg, Lincoln and Catawba. Progress indicates 
that this area wiil be completed by July first, when the Eastern section will 
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be again entered and a considerable area, we hope, added to that examined 
there last year. 

This is one phase of the soil work in which the Department of Agricul- 
ture ig engaged. It does not, however, propose to depend entirely upon these 
field observatious and on the chemical and physical analyses of the soils, but 
rather to make them the ground plan for classifying and grouping the soils 
of the State into type areas, with the view of conducting thorough and sys- 
tematic fertilizer, culture, and other tests on the main soil areas—actually 
asking of the plants themselves on the particular soils what they need in the 
way of culture and fertilization to give the most profitable returns. 

And you may be interested to know that this work is not merely outlined 
on paper, but is in actual operation. I have already indicated to you that the 
soil survey is proceeding with reasonable rapidity, and two “Test Farms” 
have been established on type areas in the east, on which experiments of the 
kind referred to were conducted last sason. While somewhat extended, the 
tests are being made.again this year on exactly the same plan as last year, 
and it is hoped to continue the work in this way, taking advantage of such 
progress in methods as may come about, for a sufficiently long time to ob- 
tain valuable and reliable results, having in mind that it is better to confine 
investigetion and experimentation to limited and well-defined plans where 
funds are not abundant, rather than try to cover at one time too much of the 
broad field of agriculture. Much good has already come from the work, and 
we hope it is only in the beginning and that we may be able to throw addi- 
tional light from year to year on the fertilizer requirements, culture methods, 
and adaptability of plants now used and not now used to the different condi- 
tions and sections of the State. In this work we are earnestly endeavoring 
to thorcughly acquaint ourselves with the practice of farmers in the hope 
of bringing closer together art and science, and in making “science more 
_practica] and practice more scientific.” 


GROWTH OF THE NORTH CAROLINA TRUCKING INDUSTRY. 


Few of our people have a proper conception of the importance—magnitude— 
or of the value and extent of the farming operations, commonly called “truck- 
ing,’ now being conducted in the great territory skirting the tide-water coun- 
ties of this State. The industry is about twenty years old, and the march of 
progress has been not only constant, but at times strident. The conditions of 
both soil and climate are conducive in large measure to a proper and remun- 
erative extension of this industry, as they were the conserving and fostering 
elements in its establishment and growth. The future of the industry is full 
of promise. The shipment of the early fruits and vegetables is the primary 
purpose of the farmer, but the canning of these crops, when the shipping is 
no longer profitable, is also beginning to engage the attention of these intelli- 
gent and successful planters. They, fortunately, are in position to establish 
and conduct these canneries independently, and can supply the highest grades 
of preserved foods at a minimum cost of production, 

Only a partial report is in hand of the movement of “trucks” for last year. 
The region from Beaufort County northward has not been reported, and as 
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there are some thirty counties where trucking is being done, the returns 
hereinbelow presented must be understood as covering only a small part of 


the actual 


area under cultivation. 


The East Carolina Truck and Fruit Growers’ Association, through its busi- 
ness agent, Mr. H. T. Bauman, presents the following statement of shipments 
for last year: 


VEGETABLES FROM WILMINGTON AND VICINITY. 


Consisting of Packages. Consisting of Packages. 
Piotiiees- 8 Jo. See eestor eee ai, 2709) See Plat. ee ee gee 1, 634 
Bea HS eee ees Sree Ce ee wee 5 UR 2 We) Oe ied =F Patent ath Sl a ME eal a ETL NS 5, 182 
CUICUITA DCLS Stas Taree ae eee oe 1, B16) FRVAtIS MOS cee ea eee ed 1, 874 
CA DDES Cru sca Sees es ag ere les Dame IS ORE. o> ae tes ee ees 3, 626 
MOMaLOCS RE = ake ae eee oes Dy eben ok OLA LOCK, 02a eae ce gee eo 1, 597 
Camtaloupesme ss a2 ts eee ae ae 6/906 1 (Canrote: ees tee oS etd ee eee 55 
Greens Onn. San Soe meee 1a fey AS paraguses 222. Se eee 736 
RO ey ee See ee TSS Ta Cpe ee eee te er eee 45 
Packages, 66,495; total pounds, 4,554,050. 
CANTALOUPES. 

From Cars. Crates. 
Widnin g bOtiese o. eoS Be oe Sais Pe ee ee aa cert 10 2, 675 
DA BE) Gh eee a AOL LC ENN Uh ements ae Abed ocr auld i) 1,277 
RUD S AW secon! eat ee ele EC, ae Pitas eae aren ee ee : 10 1,761 
OAAS@ Ue eek ter ee ae ea Mona ie Scenic ye eee Seen ERR mi 2,011 
MGUEE OV Ge tonne beeen aire Oia eee eee ee wee nary 12 2, 938 
IN Gay WIS GRT a sce it teas Beet od ods J eee Sno ay a eee 4 1,710 
DOLL heel es bes She tay eee we eae enc 48 12,504 

DEWBERRIES., 

From Cars. | Crates, 
Wavetteyile 0 neous apes Conc rere eae eae - 8 | 4, 153 

’ 
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BEANS. 
From Cars. Crates. 
New Bern-_-_-_-_-----------------+----- ------ ---++---+----- <--------- 6 2, 446 
Washington ______-------------------- ------ ---- -=-- ---------------- 2 394 
Fayetteville_____---------------------------- ---------+ -------------+ if 188 
Faison _._--—-1-.-----~--- -=------.----=+---- ------ =+-- =------------- 6 2,641 
Goldsboro -.--------- ------ ------ ------ ------ - 5---- ----------+- ------ 26 11, 847 
Lake City —---. ------ ------------------ ---- ------+5 ---- -+----1------- ] 500 
I evay ah! COVINVOLS ete Re a oe ee eee il 424 
SN AC DOU ee ee = ee fe ook ee ee ee Reena ae 38 808 
Rocky Mount------- ---- ---- ---- -------------------- ------ ---- ------ 2 900 
Whiteville __-------------------------------- ---------- ------------+- 3 1, 242 
Wilmington ---2-_ ------_---~---_ --------------+=-------+--=- ------ 4 25 
Total___-__---_-------------------- ------ ------------ ------------ 5B 22, 840 
STRAWBERRIES 
From Crates. Pounds. 

Mii WW Ryne oe ee Se eset 294, 106 14,705, 800 
Weis & A. Royo 22-5 5 oso 2 a eh + eee =~ 36, 400 1, 820, 500 
Spin gh SO re hs Oe an en ete ae De aye 17,000 850, 000 
N. & W. R’y -.-------=+- ------ ------------------------------ 2, 473 123, 650 
SEs is ead oe a ee ae ee eee ea 349, 989 17, 499, 450 


It required a grand total of 1,129 cars to transport this immense crop of 
strawberries. To show something of the growth of the berry crop during 
the past four years, the following figures are presented: 


1897. 1898. 1899. 1900. 


\ 


5, 254, 016 8, 449, 680 


—— > 


OPEL OURUIN on Aon ewer ose 9, 233, 664 11, 044, 064 


From the New Bern region (and it will be observed that in the above only 
two items appear from that point, indicating, it is presumed, that but few of 
the growers there are in the association), Mr. Wm. Dunn, one of the most 
enterprising growers of that section, presents the following statistics for last 
year: 

Potatoes, 187,061 barrels. Vegetables other than potatoes, 546,224 pack- 
ages. This last item Mr. Dunn separates in this way: 

Strawberries, 10,000 32 qt. crates; peas, 150,000 bushel baskets; beans, 
110,000 bushel baskets; cabbage, 160,000 barrel crates; other vegetables, 
116,224 packages. 
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The “other vegetables’ referred to were turnips, beets, raddish, lettuce, 
asparagus, etc. 

In addition to the truck shipments, Mr. Dunn supplies the following for the 
same year: — 

Lumber, 65,235,300 feet; shingles, 25,500,000; oysters, 100,000 bushels; fish, 
fresh, 60,000 pounds; cotton, 10,000 bales. 

All of which is of interest as showing the value of the various products of 
the region. ‘ 


THE SWEET POTATO. 


By GERALD MCCARTHY, Biologist and Botanist N. C, Departinent of Agriculture. 

The sweet potato is believed to be a native of the South American conti- 
nent. It was first carried to Europe by Columbus. 

Although no Southern home is without its sweet potato patch, the real 
value of this plant is still far from being appreciated by Southern farmers, 
both ay a food for man and beast and as a money crop, capable of manifold 
uses, and consequently of an extensive demand. 

Besides its value as a food the sweet potato can be profitably grown for 
manufacturing starch, glucose and alcohol, on the most extensive seale. The - 
development of cotton manufacturing in the South has created a demand, and 
the future will enlarge this demand, for starch used in sizing yarns and filling 
cloth. At present every pound of this starch is brought from the Irish potato 
starch factories, of Maine, and the corn-starch factories of New York, Illinois, 
and other States. For use on cotton goods the starch produced by sweet 
potatoes is better than either corn or Irish potato starch, 

The annual production of sweet potatoes in the South Atlantic and Gulf 
States is about sixty million bushels, but might be easily increased ten-fold. 
The average yield per acre is less than seventy-five bushels. The average for 
North Carolina is about eighty-five bushels. But maximum yields of over 
one thousand bushels per acre are on record. A fair crop of the better yield- 
ing varieties, such as the Georgia Yam, and Vineless, should not fall below 
250 bushels per acre. With high cultivation an average of 350 bushels per 
acre is not uncommon. 

The Southern taste demands a soft, syrupy potato, whereas the Northern 
palate demands a dry and mealy potato. It is, therefore, necessary to select 
the varieties most suitable for the purpose and market in view. As a rule 
the heaviest yielders are not of the best quality for the table. 

The most esteemed soft and sugary potatoes for Southern market are the 
Creole or Sugar Yam, Georgia Yam, Bunch Yam, Tennessee Yam, Vineless 
and Hayman. For the Northern market the best varieties are Red Nanse- 
mond, Jersey, Early Caroline and Red Nose. -For stock feed the best and 
heaviest yielders are Providence and Norton. For manufacture of starch 
probably the best varieties are Yellow Yam, Southern Queen, Tennessee and 
Norton. 

All of the varieties of sweet potato are tender and must not be set in the 
field before the ground is well warmed. In the Carolinas form first to last of 


\ 
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May.is the usual planting period. The potatoes recommended above for the 
Southern market are rather more hardy than those grown for the Noxthern 
market. Yet, for the Northern market, earliness is a very important factor 
as regards profit. It is, therefore, advisable to bed these under glass and set 
out early in May. 

Sweet potatoes are always grown from “slips” or “sets” obtained by bed- 
ding the tubers. ‘The steps or sets grow from eyes in the seed tubers, and 
are pulled when about ten inches long. A late crop of most varieties can be 
grown in North Carolina from cuttings of the vines of the early crop. The 
late crop is set out in July. Potatoes grown from vine cuttings are thought 
to keep better than those grown from slips. 

The tubers used for bedding are usually the culls of the previous crop. 
Large, edible potatoes are sometimes used, but seem to give no better resuits 
than the small ones and cost a great deal more. A three-bushel barrel of 
small tubers will produce in two pullings about eight thousand usable slips. 
The best distance apart for sweet potato slips in field is 2 feet, in rows 3% 
feet apart. The distance gives 7 square feet to each plant, and on fair soil 
has frequently produced over 300 bushels per acre, and more than similar 
plants set closer. To set one acre 2 by 3% feet requires about six thousand 
plants. In bedding sweet potatoes the soil should be dug deeply and raked 
fine. Raise bed a few inches above surface. Lay the tubers on this bed one 
inch apart every way, cover with 6 inches of fine soil free from stones. One 
three-bushel barrel of small potatoes will require a bed containing about sixty- 
three square feet, or 3 by 21 feet. After bed is made a trench one foot deep 
should be dug around it with a drain to carry off surplus water. Sweet pota- 
toes require a moist but not wet soil. In pulling slips from beds every slip 
should be carefully examined, and all showing black shanks or black rootlets 
should be discarded and destroyed. Such slips are diseased by the black rot 
fungus, ceratocystis fim briata. This disease is incurable in the field, and is 
liable to cause a disastrous loss by infecting the whole crop. 

The best time to set out sweet potato slips is just before a rain. Just after 
a rain is not so good, as the soil is apt to puddle and cake around the roots. 
The crop should be given rapid and repeated cultivation from the time of 
setting out until the vines cover the ground. The best implement for culti- 
vating sweet potatoes is the Planet, Jr., cultivator, with vine-lifting attach- 
ment. When this implement is used early and often no hand work or hoeing 
is required. The crop should be given flat cultivation, not ridged, as is the 
common custom. Flat culture usually increases the crop one-fourth or more 
over ridges. While the sweet potato will grow upon any warm, dry soil, it 
gives profitable yields only on soil containing humus and a fair amount of 
ready assimilable plant food, rich in phosphate and potash. Too much nitro- 
gen is not good for this crop. The following formula can be recommended as 
very suitable for the sweet potato: 


APIA UO DUELC LA aNeT CONE: > yea kerr ais ogee the hades ee wae 1,000 pounds. 
SanatiLerOt. Mirae OL POTASH 6. 6 se sel elelsiace ele ce.e oles ' 400 pounds. 
SSE Sa Oo: a a RG ae a ee ee 600 pounds. 


Mix and use from 600 to 1,000 pounds per acre. 
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Sulphate of potash is better than the muriate for sweet potatoes. Kainit 
should never be used on this crop. It decreases the sugar content and injures 
the flavor. Most growers find it better to place the fertilizer under the drill 
rather than broadcast. When broadcasted the fertilizer causes too much 
rooting in the middles. 

Sweet potatoes must be harvested before frost. The easiest and most 
economical way to harvest the crop is to cut off the vines with a sharp hoe. 
Then bar off the rows on both sides with a two-horse plow and throw out the 
potatoes with a third furrow. The potatoes should lie on the ground until 
well dried. In gathering all bruised potatoes should be placed by themselves, 
as they will not keep long. Potatoes intended for winter use should be 
handled as carefully as eggs. The best way to keep them when they can not 
be kiln dried, is to bed out doors in conical heaps of 10 bushels, covering with 
pine straw and earth, in the usual way. The earth covering must not be put 
on until after the potatoes have gone through the sweating process. Sweet 
potatoes improve in table quality, and very greatly increase their sugar con- 
tents, by being pitted for a month or two before eating. 

The sweet potato would be more largely used if it were prepared in differ- 
ent ways so as to afford variety. 

The following recipes have been tried and found very good: : 


SwEET POTATO PIs. 


Boil and mash one pound of sweet potato, add 2 oz. butter, 2 beaten eggs, % 
pound of sugar, a little salt, the juice and grated rind of half a lemon and.1 
glass of sweet milk. Bake as custard, on a single crust. : 


Sweet Potato PONE. 


Beat together a tablespoonful of butter and a cupful of brown sugar. Boil 
and mash 1 pound of sweet potato, add a cupful of milk, and stir in the sugar 
and butter. Add two well-beaten eggs, and season to taste with nutmeg and 
cinnamon or ginger. Bake in a well-buttered tin. 


SWEET POTATO F'RITTER. 


Put into a sauce pan 1 pint of sweet milk, 1 pint of water, 1 tablespoonful 
of butter and a little salt. Bring to a boil and stir in 1 pint of flour and 1 
pint of mashed sweet potato. Allow to cool below scalding heat, then stir in 
three well-beaten eggs. Have ready a pan of boiling lard. In this fry the 
fritters. Serve hot, with some kind of sauce. 


SWEET PoTaTo RISSOLES. 


Take 12 tablespoonfuls of mashed sweet potato; add salt, pepper and finely- 
chopped onion to taste. Beat separately the whites and yelks of 2 eggs. 
Chop finely some chicken meat, tongue or ham. Mix together the potato, 
meat and egg-yelks. Roll into small balls and cover with the white of eggs 
and bread crumbs. Cook in boiling lard. Drain on a sieve before the fire. 
Serve hot. Mes 

SWEET Potato PUDDING. 


Take 1 pound mashed sweet potato, 1% pound bread crumbs, 3 beaten eggs, 
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1 cupful of sugar, 1 dessert spoonful of powdered ginger, 1 pint of sweet milk, 
Put into a well-floured cloth or bag and boil one hour. Serve with sweet 
sauce. 


INJURIOUS INSECTS. 


FRANKLIN SHERMAN, JR., B. S. Agr., Entomologist. 

The demand for information concerning insects, and means of combatting 
those that are injurious, has grown steadily since the writer has been in 
charge of the work. As to the importance of the work, we may quote from 
letters that we have recently received. One correspondent writes: “Last 
year my tobacco was materially damaged by flea-bugs, my cotton almost com- 
plete failure on account of lice, and my other crops damaged more or less by 
various kinds of insects. Without some means to combat the various pests to 
which our crops are subject, I feel that the farmer must succumb to complete 
failure. Would be glad to have advice from the Department as to best means 
of preventing and destroying these deadly enemies to our crops.” Another 
sent in the following: ‘‘You are doing a good work, and I trust that your 
efforts to stamp out the pests injurious to our orchards and vineyards, in the 
State, may be crowned with success.” Still another, who had been uncon- 
sciously fighting a case of San Jose Scale, wrote as follows: ‘Seeing a notice 
that the Agricultural Department desired to have specimens of injurious in- 
sects, I will send a twig, representing something killing my fruit trees. It 
appears like a scale, and is fatal when it attacks a tree. It appeared in my 
orchard four or five years ago, on some small trees, killing them. I have 
destroyed many trees, but it keeps on spreading. Any information that you 
can give me will be highly appreciated.” Another letter from the same gen- 
tleman a little later, says: “Was very glad to hear from you concerning the 
San Jose Scale, as you decided it, which is injurying my orchard greatly. 
Would like very much for you to visit my place if possible when you are in 
this part of the State, and make some more investigations. As you say, itisa 
very serious matter and needs attention at once.” 

These quotations show not only the importance of the subject, but the prac- 
tical value of the work that is being done. We wish to urge upon every 
farmer that this office is here for his use, and that we are glad to give our 
attention to any letters of inquiry concerning insects, spraying of trees, etc. 
New pests are coming to notice from time to time, and hence the need for con- 
Stant watchfulness and painstaking investigation. The time has passed 
when a2 neglected tree can be reasonably expected to produce fruit of good 
quality, and the growing of first-class apples, peaches, pears and plums, in full 
crops, implies the use of cultivators, fertilizers, pruning shears, and a spray 
pump. Isolated trees in town or village lots may produce abundantly, but it 
is because their very isolation renders them less liable to the insects and dis- 
eases that ravage the orchards. The old, careless, happy-go-lucky method of 
fruit culture iy now giving us its reward in an abundant harvest of enemies 


to combat. 
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In the great majority of cases where injurious insects are brought to our 
attention, the best remedy is to apply a spray in some form. Where such ad- 
vice is given, it is often neglected, as the average farmer considers that the 
cost of a spray pump as far above the value that he would receive from its 
use. This is one of the popular errors with which the Entomologist has 
always to contend. Spraying is a practical remedy for most of the insect 
pests of our crops, and he who fails to apply the remedies in this manner fails 
in combatting these pests to the best advantage. We have found that in cases 
where we gave advice that was perfectly practical, the farmers neglected to 
apply the remedy suggested. It would be interesting to know how these same 
farmers expect their insect foes to decrease in number, while they thus neg- 
lect the methods that have been proven to be of use in their control. Each 
season that these pests are neglected provides for a greater number in the 
succeeding years. Local climatic conditions may temporarily decrease their 
numbers, but the general tendency in such cases is for them to increase. 
Surely every intelligent, observant farmer knows that insect pests are more 
numerous and troublesome now than they were formerly. Why, then, should 
the. farmer neglect them when they appear in his crops? The writer insists 
that to the truckers, gardeners, and orchardists, a spray pump is a necessity, 
and we doubt if any operation gives a greater return for the labor and ex- 


pense involved, than the proper application of properly made insecticides and 


fungicides, at the proper time. 

Very little has been done in North Carolina in the matter of investigating 
these pests, which fact only emphasizes the need for farmers to make liberal 
use of this office now. The Entomologist can not go to each individual 
farmer and investigate the pests, and so we must have specimens in order to 
determine the trouble. . We often receive letters asking about some insect, and 
the writer sends no specimens, and unless the insect be an exceptionally com- 
mon one, we are not able to know with certainty what it is, and a satisfac- 
tory answer is impossible. Farmers should bear this in mind and always 
accompany an inquiry with specimens of the insect, and with samples of its 
injury when possible. Such specimens make valuable additions to our grow- 
ing collection of the insécts of the State. We wish, therefore, to impress upon 
the farmers, that this office is here for their benefit, and that we are glad to 
give our attention to any matters pertaining to insects that they may bring — 
to our notice. 


INSECTS THAT Have Come TO NOoTICc#. 


In considering the insects that have come to our attention by observation 
and by correspondence with farmers, it has seemed best to separate them into 
groups according to the plants affected. We think that this will simplify 
matters for those who read this article. We have only given space to such as 
have actually come to notice, as doing appreciable damage in this State. 


GARDEN INSECTS. 


The HARLEQUIN CABBAGE Bua (Murgantia histronica) seems to have been 
very abundant and very destructive in the eastern part of the State during 
the past year, and it has already been reported to us this spring from Cleve- 
land County. It is known by various names, such as “Calico-back,” ‘“‘Fire- 
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bug,” and “Lincolnite,” this last on account of the fact that it made its ap- 
pearance at the time of Lincoln’s administration. During last fall it was ob- 
served doing injury at Raleigh and Wilmington. This insect is illustrated in 
Fig. 1. If the reader will examine the enlarged figures, he will see that the 
under surface of one of these insects is represented. It will be noticed that 
instead of having jaws, it is provided with a long beak which is folded back 


Fig. 1.—HARLEQUIN CABBAGE BUG. 


a Eggs, enlarged; b young, enlarged; ¢ young, more enlarged; d adults, dorsal and 
ventral views ; e outline of head of adult; f parasite. Other figures natural size. 


(From Entomologist, Md. Exp. Sta.) 


between the legs. This is its regular position when not in use. The insect 
punctures the leaf with this beak, and sueks the sap. Owing to the structure 
of the beak, the insect can not eat the leaves in the manner that caterpillars 
do, but can only feed on the liquid which it draws from within the tissues of 
the plant. It is evident, therefore, that a poison, like Paris Green, which is 
placed on the leaf, could not be eaten, and hence would be of no value what- 
ever as a remedy. Many insects take their food in this way, and with all 
such, poisons are of no avail. This fact shows the necessity of knowing the 
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structure and habits of an insect before we can be certain what remedy to 
apply. It will be seen from the figure that the main difference between the 
young and adult insects iy that the young do not have well developed wings. 
At f, in the lower right-hand corner, will be seen a little four-winged insect 
that resembles a bee or wasp. This insect stings the egg of the Cabbage Bug, 
and lays its eggs inside of it. In this way the egg of the Cabbage Bug is 
killed. The little wasp-like insect is, therefore, a friend, and we speak of it 
as a parasite, because it derives its nourishment from another insect. This 
little parasite is so small that it would not attract the attention of the ordi- 
nary observer. 

The Cabbage Bug is a native of Mexico or of Central America, and has only 
migrated northward in recent years. It is now known as a pest on Long 
Island and in Pennsylvania. As it is a native of the South it has some diffi- 
culty in passing through the cold winters, and in this State only the grown 
insects pass through this season. They hide under logs, boards, stones, and 
other rubbish, and remain in a dormant state as long as the cold weather 
lasts. | pay 

The female of the Cabbage Bug lays her eggs in a cluster, usually contain- 
ing twelve eggs. These are gray, marked with black. They are represented 
in the figure. When ready to hatch the young bug escapes from the egg by 
breaking out one end of the shell. 

As before mentioned, the young bug resembles the adult except that it is 
without wings, and all growth is accomplished while it is in the immature 
state. After the young acquire wings with which they can fly, they are adult, 
and make no further growth. This statement iy true with regard to all in- 
sects. A small house-fly does not grow into a larger one, nor does a small 
potato bug grow into a larger one. After the mature stage is reached, all food 
taken serves only to sustain life and to store up energy for the reproduction 
of the species. 

Remedies.—We have seen that poisons are of no use in this case, and if we 
fully understand why they are of no use, we have learned an important prin- 
ciple in economic entomology. A spray of kerosene emulsion would be well to 
kill them while they are very young, but if strong enough to kill the adults, it 
would also kill the plants. We are, therefore, compelled to employ some 
means to dodge the insects. The bugs do not fly about much as long as there 
is sufficient food in the fields where they are first hatched, hence if the farmer 
takes proper precautions, and subdues the bugs on his place, he is not likely 
to be seriously troubled with insects from other farms, especially if his cab- 
bage field is isolated from other cabbage fields.in the vicinity. In the early 
spring, the adult bugs may be found on seeding radish or kale plants, and if 
they are then. destroyed by hand, it will greatly reduce the numbers that will 
come out later when the weather turns warmer. We found the bugs abund- 
ant in a garden at Durham on wild plants of the same. family with the radish 
and cabbage, in the middle of April this spring, and a little remedial work at 
this time will do much toward lessening the numbers later in the season. In 
the early spring they are more gregarious than they are later in the season, 
by which we mean that they gather in colonies, instead of separating and 
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going to many different plants. This makes the work of their destruction at 
this time much more simple than it would otherwise be. Another very good 
way to get ahead of the bugs is to plant an early crop of mustard on the land 
where it is intended to plant the cabbage, and when ready to plant out the 
cabbage, go through the fields, and gather the mustard, bugs and all, and de- 
stroy them. A thorough spraying of the mustard plants with pure kerosene 
will destroy both the mustard and the bugs. In this case, of course, the mus- 
tard plants would be of no value. 

The CaBBace Piusta (Plusia brassicae), also did great damage last year. 
This insect while in the caterpillar stage, rags the leaves of the cabbage, often 
leaving nothing but the ribs of the leaves. It has been noted doing serious 


Fig. 2.—THE CABBAGE PLUSIA. 


a Larva on leaf; b pupa, in cocoon; ¢ adult male moth. 
(After J. B. Smith.) 


injury in Wake, New Hanover, Duplin and Johnston Counties. Most of the 
damage that is commonly attributed to the White Cabbage Butterfly, is really 
done by this insect, which is a dark gray moth, that flies at night, and thereby 
escapes the eye of the farmer. The caterpillar is provided with jaws, and, 
therefore, eats the tissue, being different in this respect from the Cabbage 
Bug, which we have just been considering. The insect, in three of its stages, 
is represented in Fig. 2. The adult insect, with the wings spread, measures 
about an inch across. Tlere is a silvery-colored spot on each front wing. 
The figure shows the insect natural size. It will be noticed that the figure 
shows the caterpillar, a, with the back humped up in the middle. By this 
peculiar habit it may be distinguished from the caterpillar of the White 
Cabbage Butterfly, which lies flat along the surface of the leaf. The figure 
also shows the pupa at b, and this is the stage that follows the caterpillar. 
In this stage the insect remains motionless, and no food is taken, but the 
organs of the body are being re-formed so that it shall have the wings, etc., of 
the adult. The male moth, c, has a large brush, or bunch of hairs, on each 
side of the body near the end. This distinguishes it from the female, which 
does not have this bunch of hairs. 
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Remedies.—Various remedies have been suggested for this insect, but the 
best is to spray the plants with Paris Green in water, at the rate of 1 pound 
of Green to 150 gallons of water. The idea that this will so poison the plant 
that it will not be fit for food, is a theory that is not borne out in fact, for if 
the plants be sprayed simply so as to thoroughly wet the entire surface of the 
leaves, there will be so little of the poison on each head of cabbage that one 
would have to eat several dozens of heads at one time in order to get enough 
of the poison to have any appreciable effect. Furthermore, the leaves to 
which the poison is thus applied are always taken off before cooking. 

Another remedial measure, which we do not know has ever been used in 
this State, is to mix corn meal or wheat bran with Paris Green, at the rate 
of 1 pound of the poison to 100 pounds of the bran or meal, and then dust this 
on the plants. In applying this remedy the poison must be thoroughly mixed 
with the bran, as success will depend on the fact that the poison must be on 
every leaf of the plants. We believe that in many casey this would be even 
better than the remedy just discussed. In either case these remedies should 
be applied as soon as the insects appear, for in the warfare against injurious 
insects, the rule holds, that “an ounce of prevention is worth a pound of 
cure.” : : 

The Wuitre CABBAGE BUTTERFLY (Pieris rapae) has been referred to. It has 
done some damage to cabbage, but not so much as the foregoing. It has been 
observed doing injury at Raleigh and Wilmington. The damage by this in- 
sect is done while it is in the caterpillar state, and the injury is quite similar 
to that done by the Cabbage Plusia, which has just been considered. With 
this species, the caterpillar lies flat along the leaf, instead of having the back 
raised, as is the case with the Plusia caterpillar. We are not able to give a 
figure of this insect, but most of our farmers are familiar with the white 
butterflies. The male hay one black spot on each front wing, while the female 
has two, and both sexes have the front wings tipped with black. 

Remedies.—The same remedies as described for the.foregoing species will 
apply to this insect. | 

WHITE Gruss (Allorhina and Lachosterna sp.), were reported as doing 
gerious injury in a lettuce bed at Mount Olive, during the winter, and have 
also been complained of from Wilmington this spring. One of the common 
species of the grubs is shown in Fig. 3. The adult insect, 3 and 4, is a brown 
beetle nearly an inch in-length, which is quite common around bright lights 
in the warm evenings of May and June. They fly about mainly at night. 
There are many species, and only a specialist can tell them apart. The 
beetles feed principally on the leaves of trees, and are often found on the 
peach, plum, and cherry. The grubs, 2, live under ground, and subsist on the 
tender roots of plants, mostly of grasses. Often these will be so completely 
devoured that the turf may be rolled un like a carpet, The figure also shows 
the insect in its pupa state, 7, in which no food is taken, as has been ex- 
piained in the case of the Cabbage Plusia. It takes one or two years for the 
grubs to obtain full growth. and change to adults. These are often very 
Serious pests in strawberry fields, and we suppose that they must do consid- 
erable damage to this crop in the trucking section of the State. We would 
like to hear from some of our truckers on this point. 
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Fre. 8.—WHITE GRUB 


1 Pupa in earthen cell; 2 larva, or white grub ; 3, 4 adult beetles seen from side and above. 
(After J. B. Smith.) 


Remedies.—Experiments have been made that show that in sod lands of 
small area, the grubs may be reduced in number by drenching applications of 
kere ene emulsion, but this is impracticable on large areas, as in a ‘strawberry 
field. The best plan is to dodge the insect by not planting strawberries on 
land just from sod, but cultivate it for one or two years to peas, or some other 
crop, before setting to strawberries. The grubs do not attack strawberry 
plants because they like them especially, but because they are in the land 
when the ground is plowed, and they are compelled to attack the strawberries 
whou their food of tender roots of grass is no longer to be had. By the time 
that one or two years have elapsed, ail the grubs that were in the soil at the 
time when plowed, will have changed to beetles, and will then have gone else- 
where. The same suggestion will apply equally well in the making of hot- 
beds. When the grubs once get into a bed, it ig not practicable to get rid of 
them, and for that reason the soil in hot-beds should not be soil just from sod. 


Farm INSECTS. 


‘ ‘The Hess1an Fry (Cecidomyia destructor) has been reported to us from 

tuilford County and we have observed it in Alamance. This insect has come 
to be a miserable pest, and in Ohio, Professor Webster, the able State Ento- 
1no'ogist, says that it easily takes the lead in the list of injurious insects of 
that State, so far as money value of crop destroyed is concerned. The insect 
ir its various stages is fully illustrated in Fig. 4. In the lower right-hand 
corner, at i, we find a small creature somewhat like the parasite of the Cab- 
bage bug. In fact, this is a parasite of the Hessian Fly. Professor Webster 
reports that this past winter these parasites have been so numerous in Ohio 
that they have materially aided in keeping the insect in check. Thus we see 
that nature strives to keep one species of insect from becoming too numerous. 
In this State its ravages are mostly confined to the western part of the State, 
if we may judge from the correspondence that we have had with regard to it, 
and the personal observations that we have made. The adult is a small, 
gmoky-black, two-winged fly, which resembles a small mosquito in its general 
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Fie. 4.—HESSIAN FLY. 


alKeg; 6 larva or maggot; ¢ “flax-seed” or pu pa-shell ; 
enlarged; e fly laying eggs on leaf, natural size; J female; 
Wheat infested, natural size; z parasite, much enlarged. 


(After J. B. Smith.) 


d pupa removed from case, all 
g male, enlarged; A stalk of 
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appearance. With the male, the long feelers (antennae) which project from 
the head, have prominent tufts of hair on the joints, which feature is not 
present in the female. The characteristic position of the eggs is shown in the 
figure at e, which shows a female in the operation of laying the eggs. Eggs 
are laid in the fall, and the maggots that hatch from these live at the base 
of the leaves, near the ground, and work around the stalk. This so weakens 
the stalk that when it begins to grow in the spring it breaks over and dies. 
The larva, or maggot, becomes full grown in the fall. and changes to the pupa 
state, which is often known as the “flax-seed” on account of its size and gen- 
eral appearance. These hatch into the flies in the spring. 

Remedies.—Here, again, we must dodge the offender. Fall wheat should be 
planted as late as practicable, so that the wheat will not be up, till after the 
fall brood of flies has disappeared. If the flies can be dodged, the crop is safe 
so far as the Hessian Fly is concerned, for the maggots can not come to your 
field from the field of your neighbor, as they are without limbs, and can not 
migrate from one place to another. The stubble should be burned over soon 
after the wheat is cut, for at harvest time another brood of the insects is in 
the “flax-seed” stage, and by burning the stubble many of them will be dé 
destroyed. 

The Topacoco FLEA-BEETLE (Hpetrix parvula), was reported from Greene 
County. This insect is illustrated in Fig. 5. The adult insect is very small, 
being only as long as the little line to the right of the figure of the beetle. It 


Fig. 5.—TCBACCO. FLEE-BEETLE. 


a Beetle; b larva; c head of larva; d hind leg of larva ; 
eanal segment; / pupa, all enlarged. 


(After Howard, U.S. Dept. Agr.) 


will be noticed that the part of the hind leg near the body is thick and strong, 
and this gives it great strength, enabling it to leap for considerable dis- 
tances, which has given rise to the name of “Flea-beetle” for this group of 
insects. The female deposits her eggs at the roots of a tobacco plant, and the 
grub feeds on the roots. The pupa state is passed in the ground in a little 
cell in the same manner as shown for the White Grub, though of course it is 
much smaller. The damage thus done to the roots igs not at all evident, 
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though it seems that it must sometimes be considerable. It is in the adult 


oh state that the insect inflicts the greatest injury. It is provided with jaws, as 


is the case with all typical beetles, and it therefore lives upon the tissue of 
the plant, just as the Potato Beetle does. In fact, they belong to the same 
natural family of insects. The beetles eat small holes into the leaves, attack- 
ing usually the lower leaves first, and the upper ones later on. The little 
holes that they make furnish openings through which fungus disease germs, 
or spores, may find entrance to the plant, so that the damage by the beetles 
may be supplemented by even greater damage by the diseases. 

Remedies.—Practice clean cultivation, and keep the fields free from weeds, 
especially Jimpson-weeds, Deadly Night-shade, and Horse-nettle, as the in- 
sects breed upon these plants. In addition to this, spray with Paris Green 
at the rate of 1 pound to 125 gallons water. This spraying should be done as 
soon as the beetle appears, and at that. time the lower leaves should receive 
especial attention in the application of the spray, while the upper leaves may 
be omitted. Such a spraying will greatly reduce their numbers, but it is well 
to make an inspection of the fields in the warm days in the fall after the crop 
is harvested, and see if the beetles are present. At this time they are often 
present in almost incredible numbers on the leaves that have been left hang- 
ing to the stubs. If these leaves in the field be then sprayed with the Paris 
Green in water, at the rate of 1 pound to 100 gallons of water, it will be a 
great benefit, as it will greatly reduce the numbers for the next season. This 
very effectual method of fighting the pest is generally overlooked for the rea- 
son that at that time the farmer has the crop gathered, and does not look far 
enough ahead to see the benefits to be derived from the operation. 

The Brack GRAIN WEEVIL (Calandra oryzae), seems to have been very 
abundant and destructive to grain in barns. It is a common pest in many 
kinds of stored grain, especially wheat and corn. This insect has been sent 
to us from Mecklenburg and Guilford Counties, and has been reported to us 
from Wayne. In the latter county, at least, some of the farmers have been of 
the opinion that it is the young of the Bill-bug which is so severe on young 
corn in that region. This idea is entirely erroneous, for, as we have ex- 
plained in this article, a beetle does all its growing while it is in the larval 
(grub) state, and a small beetle never grows into a large one. If these pests 
were the same, the control of the Bill-bug would be simple enough, for the 
weevil in the barns is easily destroyed, as we shall see. The female insect 
punctures the kernel of the grain with her strong snout and deposits an egg 
in the puncture. This hatches into a short, fat, grub, which is without limbs 
of any description. It is interesting to note in this connection that those 
grubs that live in situations where they are entirely surrounded by their food 
do not, as a rule, have limbs. In such a case limbs would be more of a detri- 
ment than help. This is an example that illustrates how the food habits, or 
other habits, for that matter, may, in the course of generations, affect the 
structure. We regret that we are not able to give figures of this insect. 

Remedies.—By storing the grain, if it be corn, in the husk, the damage will 
be largely averted, but in many cases it is not well to do this, and with other 
grains this suggestion is with no effect. To treat the grain after it has be- 
come infected, it must be placed in a tight bin, and fumigated with Carbon 
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Bi-sulphide. This is a very foul-smelling liquid, and may be purchased at 
about 25 cents per pound of druggists. It should be used at the rate of 1% 
tablespoonsful to each 100 pounds of grain to be treated. The liquid can be 
thrown directly on the grain, and the bin must be then covered with a blanket 
or a heavy oilcloth, to prevent the escape of the fumes of the gas. The whole 
dose of the Bi-sulphide should not be thrown into the same spot in the bin, 
but be thrown on in several places, so that the fumes shall go into all parts 
of the bin. This liquid is something like benzine in its nature and is very 
inflammable and explosive, and no light or fire can be brought near while the 
fumigation is going on. This is a remedy that is cheap, effective, and easy to 
apply, and is the standard remedy for insects that affect the stored grains. 

The Brtr-BuG (Sphenophorus sculptilis) has been reported from Goldsboro. 
It is a pest to corn in the eastern part of the State. It is especially destruc- 
tive in low lands, and particularly on land just from rice or rye, and this is 
because the natural food of the insect is the bulb-rooted grasses. We regret 
that we are not able to furnish figures of this insect. 

Remedies.—Avoid planting after rye, rice, or any of the grass crops, and 
avoid low lands, as far as possible. Practice clean culture, and allow no more 
old corn roots, etc., in the fields than can be helped. These suggestions are 
for the purpose of dodging the insects as much as possible, and they may be 
supplemented by certain other operations, as to plow land in the fall, so that 
it shall be subject to the action of frosts in the winter, which will kill many 
of the hibernating forms. If it is necessary to plant after rice or rye, the 
stubble of the same should be burned over in the fall, previous to plowing, so 
as to kill as many as possible in this way. By thus fighting them with both 
fire and frost, we will reduce their numbers to a considerable degree. If the 
attacks of the bugs are so severe in a planted field that it becomes necessary 
to replant, it should be done as late as practicable, so as to have the corn come 
too late for them. By these practices, we may reduce the loss from the bugs, 
though we do not claim that the loss will be entirely avoided. 


SHADE TREE INSECTS. 


The Bac-worm (Thyridopteryx empemeraeformis) is no doubt generally 
distributed over the State. It has been observed by us at Raleigh, and has 
been sent to us from Craven and Iredell Counties. It has been observed on 
various trees in almost every section of the State that we have visited. It is 
sometimes quite serious in orchards, where its injuries are mostly confined to 
the apple. In this regard it ranks also as a nursery pest of some importance, 
and one to be guarded against. The various stages of this insect are repre- 
sented in Fig. 6. It is while in the larval stage that the insect does the prin- 
cipal damage. The females transform to grub-like creatures, such as is fig- 
ured at c in the illustration, while the males change to pup, such as shown 
at b, and from these moths are then hatched, such as is shown at d. The 
grub-like female never leaves the bag, but after mating, the eggs develop in 
her body and she dies. The case of a female, cut open lengthwise, is shown 
at e, and it will be noticed that the shell of the body of the insect contains 
many eggs. We will see by a close study of the figure that the life-history 
of this species is quite complicated. The spread of the species in orchards or 
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nurseries, is quite slow, owing to the fact that the females are wingless, for 
the males take no part in the spread of the species, but only in the reproduc- 
tion. The insect is most commonly found on cedar, juniper, and arbor-vitae 


Fie. 6.—THE BAG-WORM. 


a Larva; b pupa of male; cadult female; d adult male; ecase of female opened to 
show eggs; f larva with case; g young larvae with bags, on twig. All natural size. 


(After J. B. Smith.) 


Remedies.—In many instances the easiest method to subdue the insect is to 
pick the cases from the trees and burn them. If they are simply picked and 
dropped on the ground, the insects can crawl back to the tree again. The 
best time to do this work is in the winter, as the trees are then bare, and the 
cases can be more easily seen, and also, each female that is then destroyed is 
equivalent to many worms in the summer, as we have explained in consider- 
ing the egg state of the insect. When apple trees are infected, a spray of 
Paris Green in water at the rate of 1 pound of Green to 150 gallons of water 
will be sufficient. In apple orchards, the trees should be regularly sprayed 
every year for the Codling Moth (described later), and if this is done prop- 
erly, the Bag-worms will also be destroyed by the treatment, and will not be- 
come troublesome. 

The Erm Lear BEeEtie (Galleruca xanthomelaena) was sent to us from 
Forsyth, and also from Stokes Counties. It seems to be generally on elms 
all through the Piedmont section, and did considerable damage last summer. 
To what extent injuries have been inflicted in other towns by this insect we 
do not know, as we have not yet been able to make the investigations neces- 
sary to decide this important point. In more northern towns it has been 
found eminently worth while for city governments to take up the work of 
fighting this pest,.and we think that if it is as much of a nuisance in the 
Piedmont region as it has been reported to us, it would be wise for some of 
our towns to take the matter up in the same way. Three reports of this 
insect have come to us from the town of Winston. In Maryland, the writer 
has climbed to the tops of elm trees fully fifty feet in height, taking with him 
the pump and other appliances necessary to do the spraying for this insect, 
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which threatened to destroy the foliage of several fine elms in the grounds of 
one of the public buildings. This insect, with specimen of its injury, is illus- 
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Fig. 7.—ELM LEAF BEETLE. 


a, a Eggs on leaves; 6 larvae feeding; cadult, natural size; e egg mass; f surface of egg ; 
g larva; hi details of same; j pupa; * beetle; / surface of elytra. All enlarged. 


(After J. B. Smith.) 


trated in Fig. 7. A cluster of eggs is shown enlarged at e, and the larva, 
pupa and adult are shown at g, j and k, respectively, all of which are en- 
larged. The figure also shows specimen twig, showing eggs, larve and beetles 
natural size. There are two broods each year in North Carolina, When full 
grown the larve descends from the tree and pupate under rubbish, or among 
grass stems, etc., on the ground. A few select some crevice in the bark in 
which to undergo their transformations. 

Remedies.—The trees should be sprayed with Paris Green and water as 
goon as the leaves appear, at the rate of 1 pound to 125 gallons, with as much 
slaked lime added as is used of the Green. Another spraying should be given 
as soon as the insects appear. Chaff should be placed at the base of the trees 
so that the larve will take refuge in it when they come down the trees to 
pupate. While they are undergoing their transformations in the chaff, they 
are easily killed by the application of hot water, with which the chaff should 
be soaked. every week. If they appear in injurious numbers in the second 
brood, another spraying should be given. 
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Fruit INSECTS. 


We now come to consider those insects that attack our fruit producing 
plants. On account of the large number of pests that come under this head, 
the work in connection with the study of these insects comprises a large por- 
tion of the duties of the Entomologist. Among the pests of fruit trees, we 
find those which have made our orchard and nursery inspections a necessity, 
and which have given rise to much legislation, most of which has been very 
useful, though the lack of harmony among the laws of the different States 
sometimes works a temporary hardship to dealers in fruit trees. These and 
other pests have also given rise to the nursery fumigation regulations, with 
which the Commission Controlling Crop Pests is charged. Though our State 
nurseries are not yet all practicing the fumigation, we expect that they will 
all fall in line with the movement within a short time, when they can be 
brought to see that it is not so expensive an operation as they think. Some 
of our more progressive nurserymen are already practicing it. We believe 
that our State nurserymen, as a rule, are willing to do what they think is 
right to prevent the spread of these destructive insects, and we commend 
them to the patronage of those farmers of the State who are planting 
orchards. With our present laws conscientiously enforced, and with our 
growers fully awakened to the necessity of treating trees that are affected 
with insects or diseases, we can not but believe that the annual loss to the 
farmers of the State from these destructive agencies will be much reduced. 
_ We are of the opinion that the decline of apple growing in the eastern part of 
this State has been largely due to the ravages of insects and diseases, many 
of which can be kept in check to a large degree by the application of spray- — 
ing mixtures, . 

We recommend our growers to adopt newer methods—cultivate, fertilize, 
prune, and spray the orchard, and if it does not produce sufficient fruit for 
your needs, we shall be surprised. We recommend you to deal with the state 
-nurserymen, of which there are over forty. | 
The San JOSE SCALE (aspidiotus perniciosus) is probably the most famous 

- of all the fruit pests, and owing to the fact that its spread is largely depend- 
* ent on the transportation of infested plants from place to place, many States 
have enacted laws compelling examination of nursery stock by competent 
men. We believe this to be wise. and to our personal knowledge we know 
that it has resulted in great good to the fruit growers. The appearance of a 
twig that iy infested with this minute insect is shown in Fig. 8. At a this is 
shown natural size, while at b it is represented very much enlarged. In the 
enlarged picture, we see that the appearance is as if the bark of the twig 
were covered with little scale-like objects. Each of these covers the body of 
a minute insect. These have their little beaks inserted into the tissue of the 
bark and suck the sap. In the enlarged figure some newly-hatched young 
will be noticed, which have legs. They only retain these for a short time, 
and when they settle down to feed, and shed the skin, the legs disappear. 
After once settling down to feed, the female insects remain attached to the 
spot. The males, however, when grown, acquire wings with which they can 
fly for short distances. The insects increase with such marvelous rapidity 
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that figures convey no idea to the mind. Thus, it has been estimated by so 
competent an authority as Dr. L. O. Howard, the Government Entomologist at 
Washington, that in a single year, if no fatalities occur, the progeny of a 
single fertile female might reach 3,000,000,000 individuals, It is small won- 
; der, then, that a tree will soon succumb to the attacks of such a host. A 


Fig. 8.—_SAN JOSE SCALE. 


a Appearance on bark, natural size. 
b As it appears under a lens. 


(After Howard & Marlatt, in Bul. 3, U.S. Div. Ent. Dept. Agr.) 


‘peculiar feature regarding this species is that the young are born alive, there 
thus being no egg stage. An infested branch soon becomes so thickly cov- 
ered that the scales overlap one another and form a continuous crust, which 
may be removed by scraping. This pest hay now been located in orchards at 
the following points in this State: Wilmington, Southern Pines, Aberdeen, 
Gastonia, Durham, Waynesville, Mount Holly, Stateroad (Surry County), 
Raleigh, Burlington, and Oak Ridge. The pest affects apple, plum, pear 
(except Keiffer), cherry, peach, and various other trees. 

Remedies.—In considering remedies for this insect, we must bear in mind 
that peach and plum can not stand as strong applications of insecticides as 
the other fruit trees. The strength of emulsion that is best to fight the in- 
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sect on apple is too strong to be used with safety on peach and plum. On 
peach and plum, we recommend kerosene emulsion at the strength of 20 per 
cent kerosene for a winter spray. Care must be taken not to allow the emul- 
sion to run down the trunk of the tree to the roots, as that may be fatal to 
the tree. We believe that in the winter 25 per cent may be used if sufficient 
care be taken, but we would not advise stronger than that under any consid- 
eration, with our present knowledge and experience. Very badly infested 
trees will be so weakened that they had best be removed and burned on the 
spot, and not even dragged out of the orchard if it can be avoided. This last 
suggestion it is especially important to observe in the summer, as the drag- 
ging out of trees at that season is likely to result in the insect gaining foot- 
holdy in new trees, as a result of contact with them. For a summer treat- 
ment, a 10 per cent emulsion can be applied after the fruit is removed, and 
spraying at this time is very useful, as the insects are then breeding most 
rapidly and are most subject to remedial treatment. 

For apple and pear, we would make the same suggestions for the destruc- 
tion of very badly-infested trees, and for work during the summer, but for a 
winter treatment we may use a stronger emulsion, 30 or even 50 per cent (in 
the higher altitudes, as in the western part of the State), will not be injurious 
if not allowed to run down the trunk and soak in at the roots. If possible, the 
sprayings with the emulsion should be applied on a bright, sunshiny day, and 
if a very light breeze is blowing, so much the better. Before applying the 
winter spray, the trees should be severely pruned, so that there will be no 
more of the material used than necessary, and also so that all parts of the 
tree may be more easily reached. In any case, We strongly advise farmers to 
consult with this office if they have reason to believe that their trees are 
affected, so that we may give advice, which we are always glad to do. Some 
farmers think that their trees are affected with Scale, when in realtiy, it may 
be Fire Blight, in which case, spraying is of no avail. In case of any enemy 
affecting the trees, send us specimens, and when we have ascertained the dif- 
ficulty, we will be able to advise you so that you may proceed intelligently. 

The Scurry ScALe (Chionaspis furfurus) has been twice sent to us from 


Fig. 9—SCURFY SCALE. 


a Twig with female scales; b twig with male scales, natural size; ¢ female scale: @ male 
scale, enlarged. hae 


(From U.S. Dept. of Agriculture. ) 
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Haywood County, on apple, and has been observed by the writer doing con- 
siderable injury at Waynesville in another orchard. It attacks principally 
apple and pear, and is no doubt generally distributed over the western part of 
the State, where apples are largely grown. The appearance of the insect is 
shown in Fig. 9: The insect passes the winter in the egg state, which is pro- 
tected by the scale of the female. These eggs are purplish in color, and hatch 
to young lice in the spring, which soon attach themselves to the twigs as de- 
scribed for the San Jose Scale. This insect is not regarded as very serious 
further north, but a competent grower at Waynesville has assured me that it 
has killed trees in his orchards, , 

Remedies.—For summer treatment spray with 10 per cent kerosene emul- 
sion, and for winter treatment spray with 30 per cent. 

The OystTrER SHELL BaRK LOUSE (Mytilaspis pomorum), has been sent to us 
on apple from Cherokee, Haywood, Buncombe, McDowell, Alleghany and 
Ashe Counties. It affects apple, and to a lesser extent, the other fruit trees, 
and is also frequently found on maple, and mock orange. It is no doubt gen- 
erally distributed through the western part of the State. Samples of the 
fruit from Yancey County have been found to be infested with the scales of 


Fie. 10..—OYSTER SHELL BARK LOUSKE. 


P=8u Female from beneath, showing eggs; b same from above enlarged ; ce twig infested with 
female scales; d male scale and twig infested with same. 


(From U.S. Department of Agriculture.) 


this species. The insect is shown in Fig. 10. From the letters that we have 
received, we are forced to the same conclusion as that reached with regard to 
the Scurfy Scale, for while it is not serious in the more northern States, it 
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seems to do considerable damage in North Carolina. The life history and 
habits are quite similar to those of the Scurfy Scale, just described. 
Remedies.—Same as for Scurfy Scale. 
The Wootty APHIS (Schizaneura lanigera) has been sent to us from Wayne 
County, and brought to us in Raleigh, and has been observed by us in an 
orchard in Haywood County. It is represented in Fig. 11. In the figure the 


Fie. 11.—WOOLLY APHIS. 
a Galls on apple root; 6 wingless form, with wax on body; e winged form without wax. 
(From Lippincott Co.) 


insects are represented very much enlarged, while the gall on the root is 
shown natural size. The insect is of a dull red or bluish purple color, and. 
may be found either on the branches or roots of the apple. Its injuries are 
quite severe, and not infrequently result in the death of the trees. It is one 
of the pests that we must watch in the nursery, as well as in the orchard. 
The life-history of the insect, as of all the plant lice, is very complicated and 
interesting, but we have not the space to discuss it here. | 

Remedies.—The form that attacks the trunk and branches of the tree may 
be controlled by applications of kerosene emulsion. This should be at about 
30 per cent if the trees are to be treated in the winter, or 15 or 20 per cent if 
in the spring or summer, when the foliage is on the trees.. As the insects live 
in colonies, it is often easy to apply the emulsion by hand, with a brush, but 
where the tree is thickly infested in the upper as well as the lower branches, 
spraying is the best method of reaching them. The underground form is very 
hard to combat. In the nursery, trees that are badly affected in the root by 
this insect had best be discarded, and those that are only moderately infested 
should be fumigated, as in accord with the fumigation regulation that we are 
now introducing into our nurseries. In the orchard such infested trees may 
be treated by removing the earth from the base of the trees, til! the roots are 
more or less exposed, and applying tobacco dust in liberal quantities. 

The Copiting MotH (Carpocapsa pomonella) probably inflicts more loss on 
apple growers than any other one insect. We have reports of its ravages 
from two points in Haywood County, also from Watauga. It is generally 
distributed throughout the whole United States. The insect in its principal - 
stages, and a sample of its work, is shown in Fig. 12, all of which are natural 
size except h, which gives an enlarged view of the head of the larve. The 
caterpillar of this moth is the common “worm” in apples, which we all know 
only too well. The egg is laid on the young leaves or on the newly-set fruit 
soon after the blossoms fall, and the larve of the first brood enter the fruit, 
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nearly always at the blossom end. The larve of the second brood seem to 
enter the fruit nearly as often on the side as at the bloom end. It feeds in- 
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Fie 12.—CODLING MOTH. 


a Apple cut to show borings of larva; b place where egg was laid and larva started ; 
da pupa; elarva; fg moths at rest and with wings spread; 2 head of larva; 7 cocoon. 


(From Lippincott Co.) 


side of the fruit till grown, when it drops or crawls to the ground, or into 
some secure crevice along the trunk or larger branches, to pass through the 
pupa stage to the adult moth. There are probably two broods each year in 
this State. 

Remedies.—To combat this insect to the best advantage, three sprayings 
and some other supplementary work are necessary. But at the same time 
that we apply the remedy for this pest we apply one for numerous other pests, 
so we shall here give considerable space to the discussion of the manner of 
spraying for this insect. The three sprayings should be given about as 
follows: 

1. Just before buds burst in spring. 

2. Just after the blooms fall, 

3. About 15 days after the second spraying. 

The material to be applied in these sprayings is Bordeaux Mixture with 
Paris Green. The Bordeaux is not of any use as against the worm, but is for 
the fungous enemies of the apple, as the scab, blights, rusts, and rots that 
inflict so much loss every year. We will give full directions for making up 
this material, for we believe that three thorough sprayings with this at the 
times indicated will, in large measure, solve the difficulties now surrounding 
apple growing in this State as well as other States, 


FORMULA. 
Copper sulphate (blue-stone) .......-.ecceeeesererreecess 6 lbs. 
A A LON Wea pi ay oor Sar ra os amin oer e a) hoo hg goa oS Shy Sins 4 lbs. 
Ut Aa RE UNE eye geet ar iiss sida) ated aiaiois 6 Pid vi a wleta lense a eo 6 9.08 45 gals. 
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Directions.—Dissolve the copper sulphate in 20 gallons of water. To do 
this to the best advantage, have some water hot and after dissolving the sul- 
phate, add more water to make 20 gallons. Slake the lime, and add water to 
make 25 gallons of the lime milk. Now pour the lime water and the water 
with the copper sulphate together into a clean barrel and stir them together 
vigorously. If properly made this will give a very pretty blue mixture. This 
is the Standard Bordeaux Mixture, to which we must now add the Paris 
Green. We now take the 6 ounces of Paris Green and mix with a little water 
in a bowl or china cup, so as to form a thin paste, and pour this into the 
Bordeaux Mixture, and stir vigorously, so that it shall be thoroughly dis- 
tributed through it. This gives’ 45 gallons properly poisoned. We have ex- 
plained this in detail, for every owner of an orchard should know how to 
make and apply the Bordeaux Mixture and Paris Green. The material should 
now be tested to be sure that there is enough lime so that the copper sulphate 
will not hurt the foliage. This test is made with Dissolved Ferro-cyanide of 
Potasium. Any druggist can supply this material, and a gill is enough to 
make all necessary tests for several years. Adda few drops of this to the 
Mixture, letting it drop directly into the Mixture without stirring, and if it 
gives a purple color, more lime must be added. In adding this lime, it should 
be added in a thick milk, so as to add as little water as possible. Add lime 
till the Ferro-cyanide gives no purple color to the Mixture, and then you may 
know that it is ready to apply. 

While the description of this process may seem long it is really very little 
trouble to make up the Mixture, and the writer has made it time and time 
again. In the spraying, we can not lay too much stress on the fact that the 
success of the operation will depend absolutely on the thoroughness with 
which it is done. In order that the operation shall be successful against the 
Codling Moth, for which this spraying is mostly to be applied, some of the 
poison must be lodged in the blossom end of the fruit soon after the bloom 
has fallen. Any fruit that has not this poison in the blossom end, may, there- 
fore, be infested with a worm, hence, the fruit grower can see that absolute 
thoroughness is the only rule that he can afford to follow in spraying. Spray 
pumps are so made that they throw a very fine mist, which can be easily 
thrown into all parts of the tree, and it does not take long to go over a tree 
thoroughly. Every leaf should be thoroughly wet. For trees as much as six 
or seven years old, it need not take more than five or six minutes to a tree, if 
it is done with a knap-sack pump, or a little longer with some of the others 
that are set down, and are moved around the tree as the spraying proceeds. 
A tree should be sprayed from at least two ‘sides, and if from three different 
directions, it will be much better. 

About the middle of June a-burlap of old fertilizer sack should be placed 
about the trunk of the tree, about midway between the ground and the first 
limb. Beneath this many of the larve will take refuge to pupate, and by 
examining these burlaps each week, and destroying the larve and pupe that 
are found beneath them, their numbers will be very greatly reduced. This 
banding of the trees is important, for we have stated that the worms of the 
second brood enter the fruit on the side as well as through the bloom end, and 
spraying is very little use against the second brood, hence the importance of 
destroying all the moths that we can. 
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We are indulging in no theories on the point of spraying, etc., for this and 
other pests, but simply stating facts that have been proven over and over 
again. Spraying is not a new thing, nor an experiment, but an operation the 
value of which has been demonstrated beyond a doubt, and the grower is be- 
hind the times who does not acquaint himself with the best methods of spray- 
ing for the pests that trouble his fruits and other crops. 

The Peach TREE Borer (Sannina exitiosa), is well known to all peach 
growers. It is a veritable nuisance at Southern Pines, and has been inquired 
about from Cleveland County. This insect is shown natural size in Fig. 13. 
The peach grower should become familiar with the adult insects and learn to 
distinguish the male from the female. The male is smaller and is grayish in 
color, while the female is steel- -blue, with a yellow band about the middle of 


Fig. 13.—PEACH TREE BORER. 


Male i to the left, female to the right. Natural size. 
(After Lintner.) 


the body. In both sexes the hind wings are transparent. The larve live 
around the roots of the peach trees, between the bark and the wood. They 
cause large quantities of gum to exude from the tree at the surface of the 
ground, thus betraying their presence. We have known as many as thirteen 
of these worms to be taken from a single tree in a neglected orchard. The 
pupa stage is passed in a rude cocoon which is composed of silk, bits of wood 
and gum from the tree. From these cocoons , the moths emerge. 

Remedies. —Digging out the larve by Taka is the remedy most commonly 
practiced, and at least, it is a very thorough method, though very trouble- 
some. Experiments made in New York State have shown that smearing the 
trunks of the trees with tar is a good method of preventing the moths from 
. laying their eggs on the trees. This should be smeared on the trunk from the 
surface of the ground to a height of 15 inches. The earth should be removed 
- from the base of the tree, so that the tar may be placed on the trunk a little 
below the surface. If this be used in conjunction with the digging- -out process 
the worms will be greatly reduced in number. The worming is done at any 
time in the winter, but best in the very early spring, before the first of April. 

If, after removing the worms from a tree, a handful of lime be sprinkled at 
the base of the tree, the insects will not be likely to trouble it again. so readily 
as they otherwise would. By these methods, we are able to secure the best 
protection from the Borer of which we know. 

The BLACKBERRY CANE Borer (Agrilus ruficollis) was sent to us from Moore 
County. The beetle and its larve are represented enlarged in Fig. 14, and the 
work is illustrated in Fig. 15. The gall which it causes is sometimes called 
the Gouty Gall. The adult insects do no particular damage. In North Caro- 
lina the adults appear in the middle of May, according to breeding experi- 
ments that we have made in this office. Eggs are deposited soon thereafter, 
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and when the larve hatch they bore into the young canes of the young black- 
berry, as the eggs are laid on them. The winding burrow that they make in 


Fie. 144.—BLACKBERRY 
CANE BOKER. 


6 Larva; cadult enlarged. 
(After J. B. Smith.) 


Fig. 15.—BLACK BERRY CANE BORER. 


a Gall made by borer, just beginning to grow; 6 sec- 
tion through an old gall. 


(After J. B. Smith.) 


the cane interferes with its normal growth, with the resulting gall, as shown 
in the figure. ; 

Remedies.—The most satisfactory remedy is to cut out the old galled canes 
in the spring, some time before the first of May, and burn them. At this time 
the developing insects are in the canes, but a little later they emerge, as we 
have shown. As a supplementary measure, newly sprouted canes may be cut 
off at the surface of the ground about the middle or last of June, so that the 
young grubs that are in them at that time will be starved, for they are with- 
out limbs, and are thus unable to migrate to new canes. A new crop of canes 
will come up later on, So that there will be plenty for the grower’s purposes. 
A combination of the two methods here mentioned will be most effective. 

The Prum Curcutio (Conotrechellus nenuphar) occurs in great numbers at — 
Southern Pines, where it is a regular pest in both peach and plum orchards. 
The insect in its stages, and a beetle on a small plum is shown in Fig. 16. 
The female punctures the fruit of the plum or peach with her snout, and 
deposits an egg in the puncture. The larva bores directily into the flesh of 
the fruit and feeds until grown, when the spoiled fruit falls to the ground, 
and the grub goes an inch or two below the surface to pupate, and finally 
emerges as a beetle. After depositing the egg, the female cuts a crescent 
around it, on the fruit. The object of this is yet a mystery, 

Remedies.—Jarring the beetles from the trees into sheets, is the best 
method yet discovered for the control of these beetles. After being thus col- 
lected, the beetles may be crushed with the fingers, or killed by fire, or by 
being poured into a pan of kerosene or similar material. At Southern Pines 
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a method of jarring is practiced, in which two men are engaged in the opera- 
tion. Each is provided with a frame, upon which is stretched a sheet, which 
forms a half circle. The two men approach the tree from opposite sides, and 
place the frames close to the trunk, so that the circle thus formed is about as 
large as the spread of the tree. One of the men then gives the tree two or 
three smart taps with a heavy stick which is wrapped with an old sack, so 
that the tree will not be bruised. The beetles have a habit of dropping to the 


Fig. 16.—PLUM CURCULIO. 


a Larva; b pupa; cadult; @ beetle at work on young plum, showing cresent mark. 


ground when there is any danger, and in this case they fall into the sheets 
spread for them. The men then move on to the next tree. The beetles are 
rather sluggish, and do not fly readily, and instead of taking flight to another 
tree, they will crawi around on the sheet, for a long time. After thus jarring 
several trees, the men stop and examine the sheets, and crush all the curculios 
they can find. If they come to a tree from which they jar a considerable 
number of beetles, it is well to destroy them at once, before they have a 
chance to escape. In this way they will proceed as fast through an orchard 
as a slow walk. In some of the large New York orchards a wheelbarrow is 
used upon which is a frame, that forms a complete circle, save for a narrow 
strip to the center, and this is run up to the tree, the trunk being received 
into the slit in the frame, and the tree is then jarred in the same manner as 
here described. In this only one man is employed. The writer has never 
seen the wheelbarrow method in operation, but he believes that with the 
method used by our Southern Pines growers, the operation is so much faster 
that it more than compensates for the two men employed. The work of jarr- 
ing should be done in the morning, as the beetles become more active later 
in the day, and are more likely to escape. Observations made byron. 
Caviness, at Southern Pines (to whom I am indebted for many practical ob- 
servations on various fruit insects), indicate that the adult beetles hibernate 
in the woods, as the trees that first showed signs of curculio this spring were 
those that were along the woodside. 


From the facts that have been here presented, it will be seen that with 
most insect pests the best remedy is to apply a spray of some kind. For the 
convenience of the farmers, we give herewith a list of dealers in spraying 
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appraratus. These will all be glad to send their catalogues to any who apply 
for them,—such request should be made stating that their prices are wished 
on spray pumps, for their regular catalogues in many cases are not about 
spray pumps. If the farmer is not sure what kind of a pump he needs, we 
will be glad to help all we can. If a farmer wishes our advice in the matter, 
he should give us a full statement of the use to which he wishes to put his 
pump. Thus the farmer may wish a pump to spray only one or two trees, 
in which case a bucket pump will be all that is necessary, but at the same 
time he should remember that at any time he may have need to spray his 
garden plants, so that he must keep all these things in mind in getting a 
pump. If we know how much land a farmer has in garden truck, and how 
many trees he has, etc., we can tell pretty well what kind of a pump will be 
best for his use, but otherwise we can not. It is necessary, therefore, to give 
full description of the need, in case you wish ws to recommend a pump for 
you. 

Mr. C. C. Lindley, of Old Fort, N. C., is agent for the Deming Co., and for 
the Gould’s Manufacturing Co. 


DEALERS IN SPRAYING APPARATUS. 


nail he Vibe OOS: ack acer Stes Se a rata nach iene i Seneca Falis, N. Y. 
1 RYove7 Fb sl ate G1 PRRURETNEpERN MIRNA A ecse han aby pate, oBaetig PR ibestes B Salem, Ohio. 
Field MoncesPaiip 00 Sie mete eae) ede se ye ons och ee Lockport, N. Y. 
PeCoLiewis.@ eo. cou veers. Prd ast te ae eee Catskill, N. Y. 
MONEYS utee AAA lccee Stee ee CO FAREED Peel oN a ae eat ie re . Quincey, I[Il. 
WEST SGOT yore ee led een ee is Re ST ie Benton Harbor, Mich. 
PLES. SEALS IO TH ora Abt seeds A Gos ue EOE, See, A eed Johnstown, Ohio. 


Aside from the insects.thus described, the following have also come under 
our observation, either by correspondence or otherwise: Black Peach Aphis, 
Oak Scale, Beech Blight, Flat-headed Apple Borer, Thirteen Spotted Lady- 
beetle, Peach Twig Girdler, Fruit Bark Beetle, Oak Gall, Peach Twig Borer, 
Siriped Cucumber Beetle, Cotton Louse, Potato Beetle, and others upon which 
we have notes recorded. 

If this article will serve to arouse a keener interest among farmers in the 
work of this office, and will induce them to patronize the office by sending us 
specimens and inquiries, the writer will feel well paid. The office is here for 
the benefit of the farmer, and we are striving to make its work practical, as 
well as to aid the farmer to take more of a scientific view. In making the 
work of value to the farmers, we ask the aid of all concerned. 
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REPORT ON TEST FARMS.* 


By B. W. KILGORE. 


Experiments with cotton, corn, Irish and sweet potatoes, are being repeated 
this year on the same plans and on the same tenth and twentieth-acre plats 
used for each particular experiment last year. Some forty-eight different 
tests are being made with each cotton and corn. Twenty-two (22) of these 
are devoted to different combinations and amounts of acid phosphate, cotton-— 
seed meal, and kainit, with a view to determining the best balanced fertilizer 
and the best paying amount for these crops on these particular lands. Three 
plats are given to testing the effect of dividing the fertilizer, and applying in 
one case half of all constituents at planting and half later, and in two cases 
‘to applying all the acid phosphate and kainit and one-half the meal before 
planting, putting on the other half of the nitrogen later, as nitrate of soda on 
one plat and as cotton-seed meal on the other. (These two plats gave us our 
best results last year.) Two plats are devoted to different methods of culti- 
vation. three to rotations to see if vetch and peas—winter and summer grow- 
ing nitrogen-gatherers—will not collect from the air all the nitrogen that is 
needed by these crops; two plats to testing the effect of lime, three to com- 
pare cotton-seed meal, cotton seed, and stable manure as sources of nitrogen, 
two to test acid phosphate and finely ground phosphate rock as sources of 
phosphoric acid, two to different depths of applying the fertilizer, four to 
show the effect of velvet beans, soja beans, cow peas, and peanuts grown last 
year on this year’s crop, giving them only acid phosphate and kainit both 
years as fertilizer, and eight to testing varieties of cotton and corn, together 
with different distances of plants in the rows and different distances of rows. 

The experiments with Irish and sweet potatoes are not so extensive as 
those with cotton and corn, being aimed mainly to determine the best bal- 
anced fertilizer and paying amounts for these crops, together with a few va- 
riety tests, and in the case of Irish potatoes to making comparison of the 
different forms of potash, kainit, muriate, high and low-grade sulphate on the 
quality of the tuber and tests for the same purpose of nitrate of soda, cotton- 
seed meal and fish scrap as suppliers of nitrogen and of tobacco stems to sup- 
ply the nitrogen and part of the potash, and to see if they will not, at the 
same time, prevent the growth of the scab-producing fungus. 

We have at Tarboro tests of thirteen (13) kinds of wheat, three of rye, 
one of barley, and six of oats, all having been sown last fall. Further tests 
are being made with two of the varieties of oats—the red rust proof and 
turf—-to compare the effect of fall and spring sowing and of planting broad- 
cast, and in 9-inch and 18-inch drilis. 

One-twentieth-acre plats of between thirty and forty different kinds of 
grasses, clover, and other legumes and combinations of grasses and legumes 
are being tested at both Tarboro and Red Springs. Up to this time quite a 
number of these Have done well, but it is not safe to draw conclusions too 


* Extract from report of the State Chemist to the Board of Agriculture at its June meeting. 
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early regarding ary of them, and certainly not till they have been subjected 
to the test of the hot, dry summer and fall months. Of the-grasses, tall oats, 
Italian rye, and English rye, early grazing and hay grasses, have succeeded 
specially well and are now ready to cut for hay. Sheep, red, and meadow 
fescues, and seaside, Canada, Texas and Virginia blue grasses—all grazing 
grasses—indicate well. Of the clovers, burr, sweet, alsike and crimson, as 
well as alfalfa, have come up fairly well and the burr and alsike clovers and 
the alfalfa are growing well. None of the land used, however, has been in 
clover before and it will be necessary to either inoculate the soil or else wait 
for nature, in a slower way, to do so before it can be said with any certainty 
that these legumes are successes or failures. An effort was made to inocu- 
late the different kinds of vetch seed for sowing on the plats, as well as the 
hairy vetch for the ten-acre field of oats and vetch, by the use of an extract 
of soil on which vetch had made a splendid growth for a number of years. 
In this we were only partially successful. On a considerable unmber of the 
plants the vetch bacteria took hold and these plants have made a splendid 
growth, but the greater portion of them did not become inoculated and are 
practically complete failures. Experience, however, with this plant else- 
where, the good growth of the inoculated plants in our present test, and the 
excellent growth of spring vetch in fields and along the roadsides in various 
parts of the Hast, make us believe that the success of this plant in the Hast 
is assured, and it certainly means a great deal to that section when prop- 


erly understood. Vetch and Bermuda will furnish pasturage for stock nine 


to ien months in the year and the vetch will give a large amount of most 
excellent hay. ie. 
The rotation experiments at both farms on 30 acres—divided into three 
ten-acre plats, one being oats and vetch and the other two in cotton and 
corn, to follow each other every three years—is well under way. In fact, I 
consider that the Department’s experimental work is assuming: most satis- 
factory shape, and with the soil survey make as useful and important a line 
of investigation as can be undertaken for the agriculture of any State. They 
—the soil survey and the test farms—are bringing the Department in close 
touch with the farmers of the State, and I know from first-hand knowledge 
that the farmers are interested in them and are looking and hoping for their 
extension. There is an abundance of work that needs to be done in the line 
of experimental agriculture. This State was the second in the Union to 
establish an Experiment Station, being conducted during the first eleven 
years of its existence in connection with and by the support of the Depart- 
ment of Agriculture. Since 1887 it has been financed by the Hatch appro- 
priation of the National Government. Every State and Territory in the 
Tinion now has at least one Experiment Station, and they have become per- 
manent institutions of great power for the advancement of the agriculture 
of the several States. So much so is this, that the National Government 
gives annually nearly three-quarters of a million dollars for their support, 
and the States, in one way or another, $350,000, either to supplement the Sta- 
Sion fund proper or to conduct independent experiments by other institutions. 
Connecticut has +~o Experiment Stations, the State giving over $14,000 to 
their support; New York two, with State aid of $87,000; New Jersey two, 
with $17,000 from the State; Louisiana three, with $40,000 additional help, 
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largely the work of the Department of Agriculture; California one main sta- 
tion, four culture and two forestry stations, in different sections of the 
state, receiving $11,500 from the State; Alabama one regular station and two 
sub-stations, receiving $4,500 from the State; Colorado two sub-stations in 
sections away from the main station; Michigan two in other sections, with 
State aid of $2,500; Minnesota three in separate sections, with $32,000 addi- 
ticual appropriation; Mississippi one additional sub-station; Missouri one 
horticultural station apart from the main station, receiving $7,500 from tne 
State; New Mexico three sub-stations; Ohio two sub-stations away from the 
main cone, all receiving $25,000 additional help; Texas one sub-station, get- 
ting $2,500 additional funds; Washington two sub-stations away from the 
riain one, with $4,000 State help; Wisconsin gives $14,000, and Massachusetts 
$11,000 to the main stations. Canada has six experimental farms in different 
parts of the Dominion, all supported by Federal appropriations, and the Vir- 
ginia Department of Agriculture is following the plan of this Department 
and is esiablishing test farms on the different soil areas of the State. 

These facts relating to agricultural experimentation have been recounted 
here to show the estimate that is placed on the work, the provisiors that are 
made for its support, and to suggest that though our Experiment Station, 
supported by government funds, does all the work it possibly can, the broad 
field of agriculture in the State can not be covered by it, and this Department 
must either come to the front and deal in a straight-forward and comprehen- 
sive sort of way with some of the agricultural questions or else allow our 
farming interests to fall behind those of other States, where more ample pro- 
visions are being made and where more strenuous efforts are being put forth 
for the deveiopment of the best possible methods and systems of farm prac- 
tice. ; 

It has been said that “The salvation of the State is in its farms.” EHighty- 
two per cent of its population live in the country districts. Certainly, then, 
agriculture is deserving of the best intellect and the most powerful will. Mr. 
James J. Hill, one of the greatest of living financiers, and President of the. 
6,000-mile system of Union Pacific Railway, when asked, after the recent 
excitement in Northern Pacific stock had subsided, what interests have the 
most money and the greatest influence, answered: ‘The agricultural inter- 
ests are the most important. They represent one-half the population of the 
United States, one-half the capital, and about all the patriotism and feeling 
there is.” 

There never was a time when there were more expenditures of means and 
effort than at present in the study of agricultural matters. Congress gave 
cver four and one-half millions of dollars for the support of the National 
Agricultural Department this year, or more than one-half million over last 
year. I believe that this Department, in its small way, is beginning jmpor- 
tant work for the agriculture of the State and in the right way. Its work 
is specific; its plans definite. Its problem, as now outlined, is the develop- 
ment of the best methods for producing the best plans for the different soils 
and sections of the State; and it has gone to the specific localities and soils 
where it proposes to apply the results to propound the questions. This is in 
accord with the best and most recent plans of experimentation. The Kansas 
Legislature recently accepted a donation of a large tract of land in the 
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western part of the State from the National Government and made a liberal 
appropriation, part of a $365,000 one for agricultural education and experi- 
mentation, to equip it for experimental purposes, because it is located in a 
different section with unlike soil, climate and agricultural conditions from 
those surrounding the main station in the eastern side of the State. Minne- 
sota has three sub-stations in different parts of the State, Ohio and Michigan 
each two, California four culture stations away from the main one, and other 
States different numbers, simply because experience has shown it to be desir- 
able, or even necessary, to obtain results under ag nearly as possible the 
same conditions that it is proposed to apply them in practice. 

It is then, I think, the part of common sense and wisdom that this Depart- 
meni has gone to the actual soil areas and sections to perform experimental] 
work. And I now venture to suggest for the consideration of this board of 
practical and successful farmers that it might be desirable for you to own 
the farms on which you are operating, thereby laying a broader and firmer 
foundation for your work, adding to the purely experimental feature farming 
operations on such a scale as are capable of yielding revenue, and showing 
that the work is not merely of the plat and. garden order, but that it is sus- 
ceptible of the broadest possible application. 

Under proper management, which I think the board is capable of supply-, 
ing, I firmly, believe that these farms, when once owned and reasonably 

equipped, would become self- sustaining or even remunerative; ‘and with the 

addition to them of good grades of stock, suited to the section, and of grasses, 
clovers and other legumes for grazing and hay, the basis. of cheap and in- 
creased productiveness of the land, I believe that these farms would become 
centers from which would go out better methods of farming, better breeds 
and variety of stock, and would furnish a practical education by observa- 
tion to many who can not:spare the time and méans, at their stage of life, 
to obtain it at a regular educational institution. It may, at least, be worth 
your while to consider it. I must say that it is rather attractive to me, but 
I may be overly enthusiastic. I feel, though, that the time is ripe and the 
opportunity unsurpassed for this Department to become the authority and 
leader in agricultural matters in the State. 

Ours is an important agricultural State. The lands of the East and Pied- 
mont West, with the removal of stumps, are adapted to the best agricultural 
machinery, which permits competition with other seemingly more favored 
sections. We have seen the lands of Chadbourne advance from $1.00 to $4.00 
per acre in three or four years. I am told that land values in the Middle 
West have advanced from 50 to 100 per cent in-a very few years, and they are 
still cheap in comparison with the same lands elsewhere. Business men en- 
gaged in farming in the East and West tell me that the money they have in- 
vested in farming operations bi‘ings them better: percentages than that in 
banks, factories, or other enterprises. 

In view of these facts, I feel that agriculture has made and is making 
some progress, and that it offers, at least, a: living for the future. 
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WHEAT RAISING AND STOCK BREEDING IN EASTERN NORTH CARO- 
LINA. 


This writer has long been impressed wth the wonderful capabilities in 
agriculture and stock raising of Eastern North Carolina. In general agri- 
culture the soil responds to good treatment with generous yields of such a 
variety of crops as is unknown to other soils in the Middle and Western sec- 
tions, or to the more fertile soils of the Northern and Western States. 

The farmers of the East have long devoted their energies and their lands 
to the successful raising of cotton, corn, tobacco and peanuts, and have given 
but indifferent attention, at least since the war, to wheat culture. Yet, when 
efforts have been made they have been met with encouraging success. 

Two instances will be given in this BULLETIN, which should convince the 
farmers of the East that they can raise wheat at a profit, and keep the money 
at home which annually goes into other States for their supply of flour. 

A few years ago Capt. Jas. D. McNeill, of Fayetteville, now a distinguished 
member of the State Senate, having faith in the capabilities of hig section to 
raise wheat, and at such a profit as would insure its production, boldly ven- 
tured to build a roller mill. This is the history of the enterprise as given by 
Capt. McNeill himself: > 


“HAYETTEVILLE, N. C., July 29,’ 1901. 


“T willingly comply with your request. to write you a brief report of the 
wheat-growing interests in this section. Let me first say that our people 
appreciate the kind interest that you and Mr. Bruner are taking in our local 
affairs. ; ; 

“Some twenty years ago there was considerable wheat raised in this and 
surrounding counties, but owing to the introduction of patent roller mill 
flour from the Virginia cities and the West, and to the further fact that our 
milling interests did not measure up to the situation and give to our farmers 
the advantages of high-grade flour from their own wheat, the raising of 
wheat was almost completely abandoned; so much so, that in 1897 there was 
quite probably not more than 200 bushels of wheat raised in Cumberland 
County. In the summer of that year I thoroughly advertised that, if the 
farmers would plant wheat, I would add an up-to-date roller mill plant to 
my ‘Merchant Mills,’ and also guarantee them good threshing facilities. 

“The result has been that our farmers are now raising fine crops of wheat, 
as is demonstrated by the photographs of some of our wheat fields taken by 
Mr. Bruner. The industry is a growing one, and the yields even this year 
will compare quite favorably with any other section of our State, notwith- 
standing that the wet season in May was very damaging to a full yield. Our 
farmers are quite enthusiastic over the crops, and will continue to yearly 
increase the acreage. 

“T am now giving them as good milling facilities as is enjoyed by any 
other people in the State. I do not exchange at all, but grind each patron’s 
lot to itself and return the full grist in all its parts, less the toll taken from 
the wheat before grinding. This gives universal satisfaction. 

“The first year, 1898, my roller mill had a patronage of about 6,000 bushels. 
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In 1899 it increased to 12,480 bushels. In 1900 to over 15,000 bushels, and 
I think 1 will mill this year not less than 20,000 bushels of wheat, grown in 
this county, Robeson, Bladen, Sampson, Johnston, Harnett and Moore coun- 
ties. Our farmers have fully demonstrated the fact that any of our cotton 
lands will grow fine wheat. 

“Yours very truly, JAS. D. McNEILL.”’ 


The other instance is one of farming. Last fall Mr. HE. L, Daughtridge, 
member of the Legislature from Hdgecombe County, and one of the most use- 
ful members of the Board of Agriculture, sowed 10 acres of land in wheat, 
after the cotton was picked. The cotton had been fertilized with about 300 
pounds per acre of cotton meal, acid phosphate and kainit, but no additional 
fertilizer was used on the wheat. The cotton yielded about 1,500 pounds 
seed cotton per acre. The wheat yielded 30 bushels per acre. The land was 
turned 6 inches deep, wheat sowed about December 15th by hand, 5 pecks 
per acre, and put in with disc harrow. Mr, Daughtridge writes: “I did not 
make any special preparation for this crop. I knew the land was good and 
expected a fair crop, but did not expect 30 bushels per acre. I did not use 
any fertilizer under the crop. The land had been previously composted and 
had been seeded in peas several times. I have a large quantity of land of 
the same nature, equally as good. I am quite satisfied that our lands in 
Edgecombe, on Tar River, are as fine for any kind of grain or grasses as any 
lands in the State, and for stock raising and dairying, I am sure they can 
not be excelled.” 

And speaking of raising cattle, it is in place here to give an instance of 
its success, this also by Mr. Daughtridge. He has recently sold 12 steers, 2 
years old, for $25.00 per head. These were grade Jerseys, raised by himself, 
which had been well wintered and put on grass, but were not grain red. 

The abundance and cheapness of material for winter forage ought to in- 
duce the breeding of cattle on a large scale in this eastern section. But I 
have already written more than intended at this time. Much will be said 
on these subjects hereafter; for, firmly believing in the success of wheat 
culture and stock raising, especially of cattle, mules and hogs and dairying 
in this favored region, the Department of Agriculture is going to devote 
much effort to induce the farmers to advance on these lines, and will extend 
to them all the aid and information in its power. 

The assurance of good milling facilities would induce the production of 
more wheat—the assurance of more wheat would induce better milling facili- 
ties. If the farmers of a neighborhood will co-operate, they can secure both, 
and both will prove good investments. Capt. McNeill’s remarkable success 
with his mill and the satisfaction to the farmers of eating bread made from 
their own flour, ground from their own wheat, raised on their own land, 
ought to induce the building of many mills and the fifty-fold increase of their 
wheat production. 
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THE GREATEST COUNTRY THAT THE WORLD HAS EVER SEEN—IT 
IS OURS. 


Read what Secretary Wilson says of our agricultural productions and pos- 
sibilities: 

Secretary Wilson predicts the most glowing era in history for the agricul- 
tural interests of the country during the new fiscal year which has just 
begun. 

Incidentally Mr, Wilson asserts that if the United States is given a few 
months more time any or all of the foreign nations of the world may form a 
commercial combine against the country with impunity. He says that before 
July 1 next this country, with its new possessions, will be raising and pro- 
ducing everthing that it uses, and that if we so elect we can furnish almost 
any other nation on the globe. 

“We are now pushing investigations and experiments along a great many 
lines,’ said Mr. Wilson in an interview. “Our agricultural exports main- 
tained their position in the fiscal year just closed, and compared with some 
years past increased appreciably. 

“One of the principal objects which this Department has in view is to 
enable the people of the United States to produce the agricultural’ products 
we are now purchasing from foreign countries. During the year 1900, for 
instance, we bought half as much agricultural goods as we sold; that is to 
say, we sold about $844,000,000 worth and bought about $420,000,000 worth. 
The principal product we purchase from other nations is sugar. This com- 
modity comprises nearly one-fourth of the total products imported. The De- 
partment in the past has been making experiments to ascertain in just what 
sections of the country sugar can be raised to such advantage as to obviate 
the necessity of going to foreign markets to complete our supply. We want 
to raise beets, as therein lies the principal source of the sugar product. 
Within the United States there will be over forty beet sugar factories in opera- 
tion next fall. They will be situated in almost every State along the North- 
ern border, from New York to California. I believe that within a few years 
we will produce all the sugar that we require, and we will then be in a posi- 
tion to ignore the foreign product. Our experiments have shown that the 
sugar produced from our quality of beet is much richer than that manufac- 
tured in foreign countries. Our product, therefore, will be much more de- 
sirable. 

‘When this result shall be attained the sugar trust will, in my opinion, 
vanish, for the reason that the trust refines imported brown sugar, while all 
the American factories will finish the product and place it in entire readiness 
for sale on the markets. 

“We are now succeeding admirably in the production of tea in the United 
States,” continued Mr. Wilson. “It is only a question of a short time when 
we shall be able to raise all the tea demanded for use in this country. The 
two tons of tea grown at Summerville, S. C., last year so well satisfied the 
New York investors interested in the industry that they immediately formed 
a syndicate and bought 6,000 acres of land in the State upon which tea will 
be grown. This Department last year sent tea plants to every Gulf State in 


COMMISSIONER OF AGRICULTURE. 155 


the Union from the Carolinas to California for experimental raising. We 
have just heard from South Carolina that imported machinery in use there 
is able to make green tea from the black produét in one hour. We do not 
yet manufacture such machinery in this country, but we will get to that 
later. Then there is no question concerning the availability of labor when 
we get to growing our tea on a large scale. There is any number of young 
people will seek employment as pickers of the leaves, as wages will be good. 
We are now importing plants from China, Ceylon and Japan, and we pur- 
pose raising the highest grade of product in this country. 

“Three years ago the Department began consideration of the rice cultiva- 
tion in the United States. At that time we produced about 25 per cent of 
what we consumed, and when we examined the situation we found that there 
was a demand for a much better grade of the product than was being grown 
here. We sent an expert to Japan to look over the field, and this man found 
just what we were looking for. The result ig that next year we will grow an 
excellent grade of rice—a class, in fact, that will equal that of any other 
nation producing the grain. 

“The Department is just now also busily engaged in consideration of a 
diversity of interests which are to be promoted in our new possessions. We 
have found upon investigation that the people of the new lands need agri- 
cultural instruction and encouragement. This we propose to give them to 
the best of our ability. For instance, we must be able to produce large 
quantities of hay in the Philippines to feed the 13,000 horses and mules which 
the United States is now maintaining there. The demand for fodder is far 
in excess of the home supply, so that it has been found necessary to import 
the product. This ought not to be. There is ample opportunity for raising 
hay and other food products for horses and cattle in the Philippines, and 
steps will be taken to relieve the situation. 

“Coffee is another product which we are looking after. Our scientists are 
investigating the coffee outlook in our insular possessions, and we expect to 
accomplish something during this fiscai year which will greatly encourage the 
industry. 

Several years ago this Department began to collect specimens of rubber. 
At present the United States buys annually $30,000,000 worth of rubber, but 
the outlook is that we will now be able to raise in our new possessions every 
bit of the product needed. It will be produced in Porto Rico, Hawaii and the 
Philippines, and the result will be that people using the commodity will be 
able to save many thousands of dollars in its purchase. Then there is the 
subject of macaroni wheats to be considered. The macaroni which we have 
been manufacturing here in the past is not quite equal to the Italian product, 
but we are on the right track, and it will not be long before we will he 
able to produce a grade that will be superior to that imported from Europe. 
The semi-arid regions of our country are adapted to the growth of macaroni 
wheat, and all of the 15,000,000 pounds of the product which we now con- 
sume, and which comes mainly from Italy, will be shortly grown upon home 
ground. 

“Ag for spices our new possessions will furnish us with an abundant quan- 
tity as soon as we can get the machinery of their production in full opera- 
tion. 
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“Another important matter being considered by the Department is the 
cross breeding of cottons, which operation, when completed, will result in 
the establishment of the fine grade of the product which we are now bound to 
import from Egypt. About $5,000,000 worth of this refined commodity finds 
its way here from that region every year, but after we have finished our 
experimental work in this direction we hope to be able to arrive at a combi- 
nation which will be able to produce a class of cotton goods as acceptable as 
that from the region of the Nile. 

“There is no doubt that this country, within a few months, will be in a 
position to ignore every other nation on the globe in the matter of food 
products. We will produce within our own domain everything that goes 
upon our table and upon our backs. We will then be, commercially and in- 
dustrially, almost independent of the other nations of the world. Hence 
any trade combination which may be effected against us will count for noth- 
ing. Whenever we get ready we can come pretty near starving any other 
nation. Therefore, an effective combination against us will be an impossibil- 
ity.”—Cotton Planters’ Journal. : 


NoTE :—To prevent duplication, the industrial statistics for August, 1901, are omitted. 
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NOTES ON DRINKING WATER. 


By GERALD McCARTHY, BIOLOGIST. 


1. The diseases most often transmitted by polluted drinking water are 
typhoid fever, cholera, spotted fever, dysentery and acute and intestinal colic, 
also hog cholera, chicken cholera and anthrax. 

2. A pure and reliable water supply is the first requisite for continued 
good health. Shallow, open wells are very dangerous. The dug well is now 
obsolete, and should be, whenever practicable, abandoned for the driven or 
bored well. These wells have a casing of galvanized iron. They should 
never be less than 100 feet deep. 

3. Where dug wells are continued in use a pump should be used rather 
than a bucket. The platform over the well should be water-tight. The casing 
of stone or hard brick should extend at least two feet above the level of 
ground. It should be covered with good cement inside and out. 

4, Rain’or surface water should not flow towards a well from a stable, pig 
pen, privy, or any ‘such place. None of these should be located, nor should 
kitchen or chamber slops be deposited on the ground, within 150 feet of any 
well or spring. | 

5. Dug wells should be pumped or bailed dry and all sediment down to 
original bottom removed at least once a year. The inside of casing should 
be carefully examined and all cracks filled with cement or mortar of good 
quality. Wash the EME of casing with a saturated solution of copperas 
once a year. 

6. The use of cistern or rain water for drinking is not safe in localities 
where the English sparrow or the common pigeon abound. These birds de- 
file roofs with their excrement and also carry thereupon polluted materials, 
such as straw, rags and waste paper. The use of shallow pools, miscalled 
“springs,” is also dangerous, as the water which collects in these pools is from 
surface of ground and may contain disease germs. 

7. The use of patent household filters is not recommended unless they can 
be and are frequently and thoroughly cleaned and disinfected by boiling. An 
unclean filter pollutes the water. 

8. When a drinking water is suspected of beiog polluted, before using it 
should be heated to 170 degrees F. for 10 minutes, or boiled for 3 minutes. 
These temperatures for the times given are fatal to all pathogenic bacteria. 
The “flat” taste of boiled water can be removed by pouring the water a few 
times from one vessel into another held two or three feet below. 

9. Hogs or other animals should not be permitted to drink water polluted 
by their own excrement. Hog cholera, anthrax and other deadly diseases are 
propagated in this way. 

10. Cattle suspected of tuberculosis should not drink out of a ate or 
bucket used by other animals. Such suspected animals should be kept sepa- 
rate and fed and watered out of special utensils. 

11. Polluted water is’ probably the cause sot more disease on the farm than 
any other agency. 

12. Moral: Use clean, wholesome water for man and beast. 
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LUCERN VALUABLE FOR FOOD. 


An experienced farmer in Mecklenburg County says he has planted a lot 
of one acre in lucern and has found it most profitable. He says one acre 
will grow enough to feed eight horses during the season without any corn. 
One sowing will last from ten to twenty-five years, and the land continues to 
improve all the while. The western farmer raises lucern to feed his stock 
and ships hiS corn South. Several of our farmers have been experimenting 
with lucern and some have found it most profitable. The greatest difficulty 
is in getting a stand.—Shelby Star. 


How To GET A STANpD. 


Examples of legumes are cowpeas, all the clovers and vetches, alfalfa, les- 
pedeza, peanuts, beggar weed, velvet beans, and garden or English peas. 
Nearly all other crops commonly cultivated in the South are non-legumes, 
for example: cotton, tobacco, corn, the small grains, sugar cane, and all 
grasses and grasslike plants. * * * 

I speak of a discovery of momentous importance. It is not legumes that 
were recently discovered; they have been with us always. I allude to the 
discovery of the characteristic and most important function of legumes, viz., 
their ability to draw nitrogen from the limitless stores of it in the atmos- 
phere and to transfer it, by their decay, to the soil in which they grew. * * * 

As previously stated, there are on the roots of useful leguminous plants a 
number of enlargements, tubercules, or nodules, varying in form and size 
with the kind of plant to which they are attached. Those on the cowpea are, 
at maturity, about the size of a pea; those on beggar weed and. peanuts some- 
what smaller; those on velvet beans as large as the point of the finger, and 
the clusters of tubercles on the roots of vetch and alfalfa are as large as a 
hickory nut. The larger and more abundant these tubercles the more rapid 
the process of transferring nitrogen from the air to the legume. These root 
tubercles are in effect fertilizer factories, manufacturing the highest grade of 
ammoniated fertilizers. They are inhabited by multitudes of bacteria, which 
may be said to be the operatives in the fertilizer factory. The nitrogen, after 
being changed by these microscopic organisms from useless gaseous nitrogen 
into a form acceptable to plants, is carried by the sap into every portion of 
the plant to which the tubercles are attached, thus building up leaves and 
roots and stems and fruits with nitrogenous tissue—the material which con- 
stitutes the richest of forage and, if allowed to ae! in the soil, the strong- 
est of fertilizers. - 

When clover roots rot in the ground this bacteria, borne by the drainage 
water or otherwise, become distributed throughout the soil. So the soil of an 
old clover field is not a dead thing. It is swarming with microscopic forms 
of life, prominent among them the special bacterium which has the power to 
organize new tubercles or fertilizer factories on the roots of the next crop of 
clover seediings. 

By experiments made it was learned that in most soils neither clover nor 
vetch nor alfalfa had tubercles on the roots. As a result the plants grown 
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in these experiments were decided failures—small, yellow, and doomed to 
early death. It was evident that many of those soils were not in the natural 
condition fit for clover, nor would they constitute a. promising stock country 
if these forage plants must be dispensed with. It was apparent to your 
speaker, who conducted the experiments, that suitable bacteria for the produc- 
tion of tubercles on vetch, alfalfa and clover were wholly or almost entirely 
absent on most of our non-calcareous soils. 

We determined to supply the desirable bacteria, and our first experiment 
was crowned with most astonishing success. A field of vetch, sown in the 
fall of 1896, part with seed in their natural condition, and part with inocu- 
lated seed, that is, with seed to which vetch-bacteria had been made to adhere 
by bringing seed and old vetch soil into contact, presented a marked contrast 
in growth. The untreated seed afforded a growth too small to be cut, except 
with a sickle, the yield being only 282 pounds of hay per acre. Alongside, 
inoculated seed, which had been dipped into a thin mixture of water and 
earth from an old vetch field, yielded 2,500 pounds of hay per acre.—Prof. 
J. F. Duggar. 

The same process is recommended for lucern. In fact all legumes should 
be treated in this way just before being sown on new or uninoculated soil. 
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THE POISONOUS PLANTS OF NORTH CAROLINA. 


By GERALD McCARTHY, BoTANIST AND BIOLOGIST. 


No. 1.—BeEAR CoRN.—INDIAN PoKE.—Veratrum viride. 


Bear Corn is a perennial herb of the colchicum tribe of the lily family. 
It grows from three to six feet tall; flowering in April and May. Common in 
the wet valleys and coves of the mountain region. The leaves are simple, 
broadly oval, six to ten inches long at ground, but decreasing in size from 
the ground upwards, acute at tip, clasping stem at base and strongly plaited 
in middle. The flowers are dingy white, greenish yellow, or occasionally pur- 
plish brown. Very numerous in a panicle at top of stem. The root is a 
rather thick and fleshy rhizome four or five inches long. The poisonous prin- 
ciple is a bitter alkaloid, which is most abundant in root. The powdered 
root is used as an insecticide, especially for the worms which attack the cur- 
rant and gooseberry. The poison is very violent and rapid in its action. As. 
the plant shoots early in spring, cattle eat the shoots in absence of other 
food. Children often pick and eat the seeds. It is generally impracticable 
to save stock poisoned by this plant. Lard heated to the melting point and 
poured down the animal’s throat—one to two pints, according to size of ani- 
mal—is the best treatment. Persons poisoned by this plant should receive 
first an emetic of mustard or sulphate of zinc and then tannic acid, followed 
by copious draughts of black coffee or diluted whiskey. All lily-like weeds. 
should be exterminated from pasture. 


No. 2.—BITTER OR SNEEZE WEEDS.—Helenium (two species), 


Helenium Autumnale, or autumn bitter-weed, is a perennial herb of sun- 
flower family, two to four feet tall, growing in swamps and along river 
banks, chiefly in the eastern and middle sections of North Carolina, the 
leaves are rather thick and rough, green, lance shaped, acute at tip, and 
decurrent on stem. The flowers, appearing in August, are composite, yellow, 
With yellow, toothed, pistilate rays. They are borne singly at tips of 
branches. 

Helenium tenuifolium—the narrow-leaved bitter-weed—is an annual herb, 
usually growing on banks and along road-sides in the eastern district of the 
State. The stems are one to two feet tall, very leafy, much branched. 
Leaves very narrow. Flowers, appearing in August, are yellow, very like 
those of the autumn bitter-wed. They are borne on long leafy stalks at the 
tips of branches. The poisonous principle of both of the bitter-weeds seems 
to reside in the flowers, which, when eaten, cause burning pains in stomach 
and violent sneezing when inhaled. The large-leaved sneeze-weed is con- 
sidered more violent than the small leaved, but both are dangerous. The en- 
tire plant is hot and bitter. It is not at first eaten by animals on this ac- 
count, but eventually they get to like it, and then seek it with avidity, espec- 
ially sheep. When it does not poison the animal outright, it gives a peculiar 
and bitter taste to the flesh and milk, rendering these worthless for the time 
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being for consumption. Horses and mules are more liable to serious injury 
from these weeds than are sheep and cows. In horses and mules the bitter- 
weed poison produces tHe disease called “blind staggers.” The effects are 
seen very soon after the animals have eaten the poison. The animals plunge 
about in a blind, aimless and violent manner, eventually falling with head 
drawn under the body, often breaking the neck. Remedy:—lIiard heated just 
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Fig. 1—AUTUMN BITTER WEED. FiaG. 2.—NARROW-LEAVED BITTER WEED. 
From Chestnut—U.S. Depart Agr. From Chestnut—U. S. Depart. Agr. 


warm enough to melt. Pour a pint or two down the animal’s throat from a 
long-necked bottle. The remedy must be administered as soon as possible 
after the symptoms of poison appear. These weeds, with field garlic, may be 
considered-the three worst pasture weeds of the eastern and central sections 
of the State. The narrow-leaved species can be easily destroyed by mowing it 
often enough to prevent its maturing seed. The large-leaved sneeze-weed 
must be cut off below the ground just as it is coming into flower, or during 
July. The name Helenium refers to Helen of Troy. 


No, 3.—BLack CueEerRy.—Prunus serotina. 


The black cherry is a tree 30 to 50 feet high. The bark, especially of 
branches, is reddish brown. The leaves are oval, bright green, rather thick, 
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and glossy on upper surface, tapering to a slender point at tip. The leaf 
stalks have one or two reddish glands. The edges are toothed with incurved 
teeth. The flowers are small and white, borne in rather long racemes, ap- 
pearing in April and May. The ripe fruit is globular, purple, black. The 
bark of the black cherry has a great reputation a& a stomach medicine and 
tonic. It is largely used by pharmacists. The fruit is used to flavor various 
distilled liquors. The poisonous part of the tree is the leaves and in the 
kernels of the seeds. The poison is hydrocyanic or prussic acid. This does 
not exist ready formed in the leaves, but is produced by the beginning of 
decay or drying up of the leaves in the presence of water. Cows aré the ani- 
mals most frequently poisoned by browsing on cherry branches. The symp- 
toms are intoxication and convulsions, soon ending in paralysis and death. 
Death is so rapid that treatment for animals is scarcely practicable. Where 
children are poisoned by eating the fruit kernels, an emetic—see formula for 
sulphate of zinc—should be used, and a physician called in all possible haste. 
Branches or twigs of the wild cherry should not be thrown where animals 
may get at them. The cherry laurel, or mock orange, Prunus Caroliniana, 
much used as an ornamental tree in the coast counties of North Carolina, is 
also poisonous in same way as the above-described species. 


No. 4.—BLack NicHt SHADE.—Solanum nigrum. 


This is an annual herb of the tobacco and Irish potato family. The stem is 
usually erect, branching, 1 to 3 feet high. The leaves are oblong, 3 to 4 
inches long, usually toothed, halberd shaped. The flowers appear from July 
to September. They are small and white, and are borne in a bunch at the top - 
of long, leafless stemlets. The ripe fruit is round, juicy and black. The 
poisonous principle is an alkaloid, solanine, which is found in every part of 
the plant. It is a narcotic poison like nicotine. The animals most fre- 
quently poisoned by black night shade are hogs, goats and calves. The rem- 
edy for animals is a purgative like linseed oil or epsom salts, followed by a 
stimulant such as whiskey. These plants are easily exterminated from pas- 
tures and road-sides by cutting down before they have matured seed. 


No, 5.—BucK-Eyrt.—Aesculus pavia. 


The red buck-eye is a shrub from 8 to 10 feet high, growing in rich, moist 
ground containing lime or marl. The leaves are compound, composed of 5 
long, lance-shaped saw-tooth edged leaflets at the tip of a long leaf stalk. 
The flowers are red, and appear in March and April. The fruit is smooth, 
glossy and reddish brown. The poisonous principle is a bitter alkaloid, 
esculin, related to saponin. It is most abundant in the seeds and young 
leaves. The bruised twigs thrown into a fish pond have frequently killed 
every fish in the pond. Cattle are often killed by eating the leaves and seeds. 
Boiling with several changes of water seem to remove the poison from the 
seeds. The seedy of the red and other buck-eyes, and of the horse chestnut 
are used by pharmacists. They have a commercial value. The roots, when 
put into a wash-boiler with clothes, serve same purpose as soap. The symp- 
toms of poisoning by the buck-eye are diarrhea, vomiting, and spinal irrita- 
tion. Remedies: Melted lard, Potassium permanganate. Digitalis: See 
chapter on general treatment. 
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No, 6.—BouNcING BET.—Saponaria ojjicinalis. 


Bouncing Bet is a well-known garden perennial flowering plant which has 
run wild in spots near houses. The stems are smooth and short, 1 to 2 feet 
high. The leaves are oval, 3-ribbed, opposite on stem and joined together at 
base. The flowers are large, white or pinkish, growing in clusters, appearing 
in July and August. The poisonous principle is a soapy, acrid alkaloid, 
saponin. It is found in root, leaves and seeds. Poisoning by this plant is not 
very common, as the taste is disagreeable to animals. But it is desirable to 
prevent the plant from establishing itself in waste grounds. 


No. 7.—Corn CockLe.—Agrostemma Githago. 


Cockle is a well-known showy annual weed in wheat fields. The stem is 
one to two feet high, clothed with long white hairs. The leaves are long, 
very narrow and densely hairy. The flowers are blue-red, very showy, borne 
at the tips of long stalks. The seeds are somewhat kidney-shaped, black and 
very rough or warty. The poisonous principle is saponin—the same as in 
bouncing bet. Poisoning by cockle is usually caused by eating the seed, 
which is nearly always present in uncleaned wheat; chicken feed, bran and 
shorts nearly always contain cockle seeds, often in very large quantities, and 
animals have been killed by eating such feed. More commonly the poison 
acts slowly, producing general decline. The disease Githagism, caused by 
cockle is, however, not very violent and is apt to become chronic, like lead 
poisoning. The symptoms of poisoning by cockle are general irritation of 
the digestive tract, and eventually a decline ending in paralysis, Remedy for 
acute poisoning: A water solution of permanganate of potassium (see chap- 
ter on General Treatment) and digitalis, taken hypodermically. Owners of 
stock should not buy or use feed containing cockle. The presence of cockle 
in bran, shorts and flour is easily determined by microscopic examination. 


No. 8.—ERGor. SPURRED RYE.—Claviceps purpurea. 


Ergot is a fungus which attacks the growing seeds of rye, wheat and num- 
erous grasses. When such damaged seed is eaten in any considerable quan- 
tity by animals or humans, symptoms of slow poisoning eventually appear. 
These are principally oppressions of stomach, diarrhea, burning thirst, pains 
in feet and convulsions. If the use of ergotted grain or flour is long con- 
tinued, the feet are eventually attacked by gangrene and drop off. The 
remedy for ergot poisoning is first an emetic or purgative, then whiskey fol- 
lowed by strong hot tea or a weak solution of tannic acid. External warmth 
should be maintained by means of blankets wrung out of hot water. Ergot in 
growing grain or grasses is most abundant on wet soils. 


No. 9.—INDIAN TURNIP.—AYrisaema triphyllum. 


The Indian turnip is a tuberous rooted, stemless, perennial herb about a 
foot high, growing in rich moist woods throughout North Carolina. The 
plant has two compound leaves, each composed of three leaflets. The flowers 
appear in February and March. They are borne on a long stalk or scape 
springing from root. A greenish-white or purplish, nodding, hood-like spathe 
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or envelope surrounds the flowers. The fruit is a scarlet berry. The root 
resembles a medium-sized flat turnip. When fresh it is intensely acrid. It 
has caused many deaths. When the root has become dry it may be ground 
and then boiled or baked. It is wholesome when cooked, and is eaten by the 
American Indians. The leaves are also poisonous, and sometimes eaten by 
animals in spring when other green food is scarce. The symptoms of poison- 
ing are intense irritation in stomach and bowels, headache and convulsions. 
Remedy: First, an emetic, then laudanum, or morphine and whiskey. 


No. 10.—JESSAMINE.—Gelsemium sempervirens. 


The Carolina, or yellow jessamine, is an evergreen woody vine with long, 
purplish, glossy, twining stems. Grows in rich moist woods in the low and 
middle districts of North Carolina. The leaves are opposite on stem, with 
short stalks. The flowers appear in March and April in clusters from axils of 
the leaves. They are yellow and very fragrant. The root is much used in 
medicine, but is dangerous in unskilful hands. One-half fluid ounce of the 
decoction is fatal. The flowers are the part most commonly injurious, as 
they are gathered for their odor. The symptoms of poisoning by Gelsemium 
are narcotism and paralysis. The most common and characteristic symptom 
is dropping of the jaw, dizziness and imperfect vision. Remedy: First, an 
-emetic, then morphine and whiskey; hot blankets. 


Fre. 3.—JIMSON WEED. 
From Chestnut—U. S. Depart. Agr. 
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No. 11.—JimMson WeEEpDs.—Datura tatula and D. Stramonium. 


The Jimson, or Jamestown, weeds are coarse, rank-smelling annuals, com- 
monly found on waste ground and fields where stable manure has been de- 
posited. They have thick, narrow, much-branched, greenish or yellowish 
herbaceous stems. The leaves are oval and sharply toothed, on short stalks. 
The flowers are white or purplish, usually borne singly in the forks of the 
branches. All parts of these plants are poisonous, more especially the leaves 
and seeds. Children are frequently poisoned by eating the seeds. The symp- 
toms of poisoning by these plants are dryness of mouth, brightness and dila- 
tion of eyes, flushed face and delirium, followed by stupor and death. Rem- 
edy: First, an emetic, then strong tea or tannic acid solution, soon followed 
by castor oil; later give whiskey. 


No. 12.—LAURELS.. ROSE-BAY.—Rhododendron. Maximum, etc, 


All the evergreen broad-leaf: plants of the laurel family or Ericacea are 
more or less poisonous, but those which have caused serious losses are chiefly 
found in the genera Rhodendron, Azalea and Kalmia. Rhododendron maxi- 
mum, the rose-bay of North Carolina mountain and Piedmont country, is a 
thick-leafed evergreen shrub about 10 to 15 feet high. It grows only on rich 
soil in woods, on the banks of streams. The leaves are 4 to 11 inches long, 
oblong, smooth, with sharply pointed tips. The flowers are white or rose- 
‘colored. They appear in July. There are two other species growing on high 
mountains, viz: R. Catawbiense, Oval-leafed Laurel, 3 to 6 feet high, with 
purple flowers, appearing in June. Leaves 3 to 5 inches long. R. punctetum, 
Dwarf Laurel, 4 to 6 feet, with spotted, rose-colored flowers. All the Azaleas 
are now classified under Rhododendron and probably possesses the same pois- 
onous principle—Andromedotoxin. This seems to be most abundant in the 
buds, leaves and flowers. The symptoms of poisoning by the laurels are 
nausea, frothing at mouth, dizziness, staggering, stupor and death. Cattle, 
calves and sheep are the most common victims. Remedies: Melted lard, one 
or two pints, poured down the throat of animals, followed by strychnine or 
atropine. The two latter should be administered by a physician only. A 
decoction of the leaves or, better, spring buds of the laurel, is sometimes used 
with good results as a wash for ulcerated feet. The different laurels de- 
scribed as Nos. 13, 14, 15 and 16, all possess the same properties and should 
be treated alike. Ali these plants should be exterminated from pasture 
grounds. 
No. 18.—Dog LaurREL.—Leucothoe catesbaei. 


The dog laurel is an evergreen shrub, 2 to 4 feet high, growing in the 
mountains of North Carolina. The leaves are alternate on stem, sharply 
tipped, lance-oval, on long stalks. The flowers are white, in dense racemes 
from axils of leaves, appearing in March and April. 


No. 14.—Suerep Lauret.—Kalmia latifolia. 


The sheep laurel, also called Ivy laurel and calico bush, is one of the most 
abundant and handsomest shrubs of the mountain region of North Carolina. 
It also occurs in the middle country and, to a much smaller extent, in the 
‘coast region. Height, 5 to 10 feet. The branches are smooth, leaves thick, 
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evergreen, acute at both ends, on short stalks. The flower is large, odorless, 
white with rose-colored spots, or deep rose-color, appearing in May and June. 


Fia. 4—SHEEP LAUREL. ~ Fig. 5.—WICKY LAUREL. 
From Chestnut—U. 8S. Depart. Agr. From Chestnut—U. 8S. Depart.’ Agr. 


No. 15.—Wicky, or Lams LaurEL.—Kalmia angustifolia. 


The wicky laurel is found in all parts of the State. It is a low shrub, 2 to 
3 feet high, usually growing in shady thickets on banks of streams. The 
leaves are evergreen, small and narrow. The flowers are in clusters, viscid 
or sticky and deep rose-colored, appearing in April and May. Much smaller 
than the flowers of the sheep laurel and never white. 


No. 16.—CaLr LAUREL.—Andromeda mariana. 


The calf laurel, also called stagger bush, grows 2 to 4 feet high, in damp, 
gravelly soil, in the low and middle districts of North Carolina. The leaves 
are deciduous, thin, oblong, two to three inches long. The flowering stems 
are commonly leafless. The flowers are white and rather large. Appear in 
April and May. 


. No. 17.—LarKspurs.—Delphinium tricorne, D. azureum, D. exaltatum, and D. 
consolida. 


There are four species of larkspur more or less common in North Carolina. 
All are easily distinguished from other genera of plants by their blue, spurred 
corollas. The three first named above are native plants. The last is the 
common garden larkspur which has escaped and is growing wild in many 
localities. All the larkspurs have finely-lobed leaves on long stalks. The 
flowers are blue, borne in a long raceme at top of stem. The native species 
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are perennials. All the larkspurs are more or less poisonous, but D. tricorne, 
called “Stagger weed,” is our most noxous species. This grows about one foot 
high from a tuberous root. The flowering stems bear 6 to 12 deep-blue flow- 
ers. The poisonous principle is delphinine, a bitter alkaloid which is espe- 
cially abundant in the flowers. The symptoms of poisoning by larkspur are 
violent purging and vomiting, followed by numbness and stupor. Remedies: 
Melted lard for animals. For humans, an emetic, followed by a solution of 
tannic acid, then whiskey and digitalis or nux vomica. These plants should 
be exterminated from pastures. Children should be instructed not to chew 
the flowers or weeds, which they often do under the name of “Indian tobacco.” 


No. 18.—Po1son Cowerass. ZYGADENE.—Zigadenus glabberimus. 


Zigadenus glabberimus is one of the commonest plants growing on the 
Savannahs of the coastal plain of North Carolina. It belongs to the colchicum 
tribe of the lily family, nearly all of which tribe is poisonous. The poison 
cowgrass is a perennial herb about 3 feet high. The stem is very smooth, 
unbranched. The leaves are grass-like, but broader, and decrease in length 
towards top of stem. The flowers are white, about one inch in diameter, in 
crowded panicles, appearing in June and July. Another species, Z. leiman- 
thoides, much resembling the above, but somewhat more slender and taller, 
with swollen base, occurs in the mountain region, flowering in July and 
August. The roots of all the zygadenes are tuberous or rhizomes. The 
poisonous character of these two zygadenes is largely conjectural, based upon 
the known character of other species of this genus, which are common in the 
Northwestern States, where they are called Death Camas. It is sufficient to 
refer to these plants here with a caution to be on guard against them. Rem- 
edy: For animals, a strong and quick purgative, followed by a heavy dose of 
tannic acid solution. (See under General Treatment further on.) 


No. 19.—Poxkr WerEED.—Phytolacca decandra. 


The poke weed is a tall, stout, succulent, strong-smelling perennial herb, 4 
to 8 feet high. Leaves oval, lance-shape, acute at tip, on long stalks. Flow- 
ers appear in July and August, white, in long racemes opposite the leaves. 
Berries black, filled with crimson juice. The root is large and very poison- 
ous. There is some doubt as to the poisonous nature of the berries and stalk, 
but none as to the poisonous character of the roots. The nature of the poke 
poison has not been determined, but it acts as a spinal convulsant, resembling 
the action of water hemlock. Remedies: Hmetic, tannic acid, followed by 
laudanum, whiskey and potassium bromide. This weed is most commonly 
found in the margins of cultivated fields and where brush has recently been 
burned. It should be exterminated. 


No. 20.—RatTTLE-Box.—Crotalaria saggitalis and OC. ovalis. 


The Crotalarias, or rattle-boxes, are low, 4 to 12 inches, leafy herbs of the 
pea or legumine family. The first-named species is annual, the second is 
perennial. The leaves are simple, about 2 inches long, hairy, oval or oblong, 
on short stalks. The flowers are yellow, appearing from May to July, in 
racemes opposite the leaves. The fruit is a swollen capsule or pod which be- 
comes black, leather-like when dry. The loose seeds rattle in the dry pod or 
box. Grows abundantly on sandy, dry soil. The poisonous principle is not 
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well known, but is probably similar to lupinin. It occurs abundantly in the 
leaves and seeds. Stock are frequently poisoned by eating the dry or with- 
ered leaves and stems during winter or in dry summers when other herbage 
fails. It also occurs in Swamp hay. The symptoms of poisoning by crota- 


Fic. 6.—RATTLE BOX. 
From Chestnut—U.8. Depart. Agr. 


laria are stupor and difficult breathing. Chronic poisoning by small doses 
causes a gradual decline. Remedies: Epsom salts, whiskey, with wholesome 
food. Pastures and meadows where the rattle-boxes or lupines occur should 
be burned over in the fall to destroy the seeds of the plants. The lupines are 
botanically closely related to the rattle-boxes, and possesses the same or sim- 
ilar character. 


No. 21.—Rosin. WEED. CoNE FLOWER:—Rudbeckia laciniata. 


The rosin weed is a tall, 4 to 6 feet, perennial herb of the sun flower or 
composite family. The stems are smooth, much branched, each branch being 
tipped with a flower. The leaves are large and rough, variously lobed or cut, 
the uppermost being entire. The flowers appear in July and August. They 
have long, yellow ray flowers, which are sterile. The central or disk flowers 
are yellowish or purple. The seed are three-angled, and are borne on a cone- 
like disk. In North Carolina this plant is common in Swamps and along 
streams. It has been suspected of poisoning hogs. In the Western States it 
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has caused the death of sheep eating it. The poisonous principle is not 
known. Remedies: Melted lard, one to two pints, poured down the animal’s 
throat. 


No. 22.—SPURGES—WOLF’S MiLK.—Huphorbia, many species. 


About 15 distinct species of the genus Euphorbia or spurge occur in North 
Carolina, most of them in the coast and middle regions. All of the spurges 
possess an acrid, milky juice which is a powerful blister, emetic and purga- 
tive. In overdoses it is a poison, acting as an irritant to the stomach and 
bowels. The most important species of Spurge growing in North Carolina are 
the following: 

£. Corrolata.—F lowering spurge, a perennial, short-branched, smooth herb, 
1 to 2 feet high, growing in dry soil. Leaves alternate on stem, but opposite 
or whorled on branches, small, narrow, green, entire edged, appearing in July. 
Flowers imperfect and destitute of true corrolla, but: surrounded with showy 
white leaves resembling petals, ; 

E. Ipecacuanhae.—Witp Iprcar.—A perennial, low, 2 to 8 inches high, 
smooth herb with very long, slender roots. Leaves very small and smooth 
opposite on stem and branches. Flowers in fork of branches, with dark- 
purple involucres, appearing in May, are borne on long stalks. : , 

E. Maculata.—Spotren Spurce.—An annual, prostrate, silky or hairy herb, 
with stem 6 to 12 inches long. Leaves toothed, oblique at base, green, gen- 
erally spotted with purple. The flowers appear from June to October. Small, 
in crowded clusters near tips of branches. 

E. Marginata.—SNow-oNn-THE-MOUNTAIN.—A. tall, erect, annual herb. Stems 
hairy, stout, 2 to 3 feet high. Leaves without stalk, light green, margined 
with white. Flowers imperfect, with an involvere of petal-like white leaves. 
This species is commonly cultivated for ornament in old gardens on account 
of its showy leaves. These plants are all dangerous, and should not be care- 
lessly handled. Remedy: For blisters, sugar-of-lead. For internal poison- 
ing, tannic acid, followed by whiskey and laudanum. 


No. 24.—THE SuMacHS.—Rhus, many species. 


There are seven species of sumach in North Carolina, of which three are 
poisonous. All three are shrubs, with milky, acrid, poisonous juice. The 
odor of sumach is poisonous to many people. 

Rk. Venenata, or Vernix.—Poison ELprer.—The poison elder is a smooth 
shrub, from 8 to 12 feet high. The leaves are compound and pinnate or 
feather-shaped. The leaflets are 7 to 13 in number, oval or oblong, sharp 
tipped. The flowers appear in July. Small and greenish, in erect panicles on 
long stalks. Fruit whitish, smooth. 

R. Toxicodendron.—Po1son OaK.—Po1son Ivy:—The poison oak or ivy is a 
trailing or climbing vine, usually climbing by rootlets over trees and fences. 
The leaves are compound, trifoliate. The leaflets are variously lobed, and 
more or less hairy. The flowers are imperfect, in loose panicles in axils of 
leaves. The fruit is whitish. 
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Fig. 7.—POISON ELDER. Fie. 8.—POISON OAK. 
From Chestnut—U.S8. Depart. Agr. From Chestnut—U.S. Depart. Agr. 
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-R. diversiloba—Poison Vine.—This is a variety of the preceding, with 
deeply-lobed leaflets. The vine grows larger and climbs higher than poison 
oak. 

R. pumila—Dwarr SumMacu.—The dwarf sumach is a low or prostrate 
shrub with branches and leaf stalks very woolly, Leaves compound. Leaf- 
lets, 11 to 18, oval or oblong, sharp-tipped, coarsely-toothed. The flowers are 
imperfect, in a compact panicle at end of branches; fruit is red and hairy. 


Fie. 9—POISON VINE. 
From Chestnut -U. S. Depart. Agr. 


All of the poison sumachs act as irritants to the skin, and as narcotics 
when taken internally. The symptoms of external or skin poisoning by sum- 
ach are redness and eruptive blisters. Internal poisoning is indicated by 
stupor, followed by vomiting, convulsions and delirium. 

Remedies:—For skin poisoning, a solution of sugar-of-lead in water or 


whiskey, and laudanum. For internal poisoning, an emetic, followed by a 
little bicarbonate of soda, honey and whiskey. 


THE TOADSTOOLS.—Agaricus and Phallus. 


There are about one thousand different species of fleshy fungi, commonly 
called mushrooms, or toadstools, native in North Carolina. Over one hundred 
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of these are edible and wholesome. Most of the remainder are inedible, be- 
cause too tough or too small. Some fifty or more species are distinctly pois- 
onous. Of these, only the species most common and violently poisonous will 
be described in this paper. 

Agaricus (Aminita) phalloides.—Poison Toapstoot.—This is a large, 
fleshy, feetid, umbrella-shaped mushroom, with white, buff or greenish, warty, 
viscid cap, 2 to 8 inches in diameter. Thin, spore-bearing plates or gills 
beneath cap. Spores white. The stem is hollow, with a collar or ring be- 
neath the cap and a volva or sack surrounding the swollen base. Grows on 
the ground in damp woods. Appears in late summer. Common and very 
poisonous. 

Agaricus (Aminita) excellsus—Brown ToapstooLt.—A long, tall, 6 inches, 
fleshy, umbrella-shaped mushroom, with a brown, warty, viscid cap, four 
inches in diameter. Thin plates or gills. Spores white. Stem long, thick, 
hollow, stuffed with cottony fibres, scaly. Collar near top of stem and volva 
at base. 


Fie. 10.—POISON TOADSTOOL. 
From Chestnut—uU. 8. Depart. Agr. 


Agaricus (Aminita) vernus.—DratH Cup, SNowy Toapsroonr.—A medium- 
sized, snow-white, viscid, umbrella-shaped mushroom, appearing very early 
in spring. Stem hollow and stuffed with fibers. Base bulbous. Large, loose 
collar and volva. Very poisonous. 

Agaricus (Aminita) muscarius.—ScarRLet Fry-cap.—A large, fleshy, um- 
brella-shaped mushroom, with a brilliant, scarlet, warty, viscid cap, striate 
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near edge, 3 to 7 inches in diameter. Gills and stem white. Spores white. 
Large collar on stem and volva, surrounding a bulbous base. Appears in 
late summer. Grows on ground in damp pine woods. Very poisonous. Com- 
mon. 

Agaricus (Aminita) Mappa.—PriIMROSE SorcrerEess.—A large, fleshy, prim- 
rose-yellow, or whitish, umbrella-shaped or flat-capped mushroom, Cap warty 
when young. When old, cap becomes flat and smooth. Stem hollow or 
stuffed with fibers, bulbous at base: Collar and volva present, Grows on 
ground under trees. Common. oe 

Agaricus (Tricholoma) Sulphureus.—YEettow SNAKE.—A medium-sized, 
sulphur-yellow, fleshy, umbrella-shaped mushroom. Stem silky when young. 
Strong scented. Cap 1 to 2 inches in diameter. Gills notched next to stem. 
Spores white. No collar or volva. Appears in summer. Grows on ground 
in moist woods. Very common. 

Phallus impudicus.—StTinK-HoRN.—A large, fleshy, columnar, white mush- 
room, 6 to 8 inches high, with a deeply-reticulated, conical cap, which is 
perforated at top and closely pressed, but not adherent to stem. No collar, 
but a volva surrounds the bulbous base. Odor very strong and fetid. 
Grows on ground in oak woods. Very poisonous. 


Fig. 11.—WATER HEMLOCK. 
From Chestnut—U. 8S. Depart. Agr. 


WATER HEMLOCK, Cow Parsnip.—Cicuta maculata. 


The cow parsnip, or water hemlock belongs to the carrot family of plants, 
easily recognized by their umbrella-like flower clusters, their striated stems 
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and seeds, and strong, peculiar odor. Cicuta is a large, stout marsh plant, 
growing 3 to 6 feet tall, with smooth, purplish, hollow stems. Leaves twice 
pinnately compound. Flowers white, in large, flat, umbrella-like clusters, 
appearing in July. The roots are spindle-shaped, and clustered just beneath 
the swollen base of stem. The roots are powerfully poisonous. The stems 
and seed are somewhat less poisonous, but yet dangerous. This is one of the 
most dangerous plants growing in the United States. It kills numbers of 
children and animals every year. The symptoms of cicuta poisoning are 
headache, muscular weakness, and paralysis of respiratory organs. Death is 
usually rapid. Remedies:—Emetics, then tannic acid, followed by a purga- 
tive; coffee, strychnine, whiskey, hot blankets. 


GENERAL TREATMENT FOR VEGETABLE POISONING. 


In cases of human beings, the first and most important thing is to secure 
a speedy and complete evacuation of the stomach. An emetic must be used. 
The best emetic in this connection is sulphate of zinc—20 to 30 grains in a 
largs glassful of warm water. The next best emetic is mustard—a teaspoon- 
ful in a glass of warm water. If one or either of these does not act promptly, 
give the other, and repeat, if necessary, in five minutes. 

After evacuating the stomach, give a half glassful of warm water, in which 
has been dissolved 5 to 10 grains of tannic acid. Let this act for ten or fif- 
teen minutes, and then give a soothing demulcent to relieve the irritation of 
the stomach. Among common household commodities of this character the 
most useful are sweet milk, cream, liquid honey, castor oil, cod-liver oil, and 
sweet oil. If the pain is severe, from five to ten drops of laudanum should be 
added to the demulcent. After the demulcent has had time to act—from 30 
to 40 minutes—stimulants may be given. The best household medicaments 
of this class are strong black coffee and whiskey. The latter should be given 
not more than a tablespoonful at a time in a half cup of warm water. Avoid 
cold drinks. If there are muscular spasms or delirium, bromide of potassium 
in lage doses should be given—two to four drachms in a small glass of warm 
water. Repeat at intervals of half hour if necessary. 

For many violent poisons, the best antidotes are digitalis, atropine, mor- 
phine and strychnine. But.all these are too dangerous for any one but a 
professional physician to administer. A solution of permanganate of potash — 
—1 to 2 grains in a cupful of clean water, to which must be added a pinch of 
washing or cooking soda—has recently been tried with good results. The 
permanganate solution may be given in place of the tannic acid solution 
above recommended. 

As a class, the toadstool poisons are more virulent than those of flowering 
plants. For toadstool poisoning, after the emetic, tannic acid or permangan- 
ate solution and -the pain-killing demulcent have been given, a dose of atro- 
pine—1-120 to 1-60 grain—should be administered, preferably by hypodermic 
injection, but in the absence of hyperdermic syringe, this drug may be drank 
in a little water. 

In many cases of plant poisoning, it is desirable to apply external heat to 
the body. The best way to do this is to make a hot-pack with blankets wrung 
out of water as hot as can be borne. The patient should lie down, with head 
level with feet, not raised by a pillow. In case of skin poisoning, such as is 
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caused by the poison-oak and poison-vine, an application of a warm solution 
of soda—either cooking or washing-soda—to the irritated skin should be the 
first remedy. After this, the injured parts may be bound with cloths wet 
with a saturated solution of sugar of lead on whiskey or alcohol. 

In cases of animal poisoning, usually little can be done in the way of reme- 
dies. But lard or unsalted butter, or any bland oil, such as linseed oil, cotton- 
seed oil, sweet oil, or castor oil, in many cases relieves the pain and moder- 
ates the symptoms. This should be followed in an hour or two by a strong 
purgative, such as Epsom salts, of which 2 to 4 ounces may be given in a pint 
of hot water. This is best administered from a long-necked bottle. The ani- 
mal should be covered with a hot blanket. 

All of the cuts used in this paper, except Fig. 8, are reproduced from 
Bulletin No, 20, Division of Botany, U. S. Department of Agriculture. Fig. 2 
is reproduced from Year Book, U. S. Department of Agriculture, for 1898. 


A YARD OF BEANS. 


I have received the pods of beans sent by Mr. Berrier. They are certainly 
of extraordinary length, and have little of the appearance of a cow-pea, but 
look like fairly good samples of the Dolichos Sesquipedalis, or “Yard-long 
Bean.” I would be glad to have a few of these beang to test another season, 
so that I can better observe their character. It is certainly an interesting 
plant, and may be of value. The pods sent measured about two feet three 
inches. 

To CuRE PEA-VINE Hay. 


By the way, I am being continually asked to tell how to cure cow-pea hay. 
It may be a little late for printing directions, but I enclose what I have for- 
merly published in my bulletin on Farming in North Carolina. I would add 
that the best time to cut the peas is when the pods begin to get yellow, but 
none are ripe, as the leaves soon begin to fall when the pods dry, and we want 
to preserve the leaves. 

I have cut some quite green this summer, as they had gotten infested with 
hog weeds, and I wished to keep the seed of these from ripening. This green 
hay cured perfectly, and can be seen at any time in the barn at the Station 
farm. Cure the peas with as little exposure to the sun as possible, and 
never disturb them after they are in the barn, for if they are stirred after 
they begin to heat they will mould, but if let alone will cure finely. ; 


CURING THE PEA FoR HAY AND STOCK FEEDING. 


There has long been a notion that the cow-pea is a very hard crop to save 
in the form of hay. The many contrivances seen all over the country for the 
drying of pea vines attest the general prevalence of the idea. We have tried 
for some time past to tell how to cure the peas in a perfect and simple man- 
ner. But many have failed in the effort, while many others have succeeded 
in the making of the finest of hay. At the meeting of the North Carolina 
Horticultural Society at Southern Pines last summer, there was exhibited by 
one of the members a sample of pea-vine hay that was perfectly green in 
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color though completely dry, and had all the leaves retained, and these are 
the most valuable part, and the part commonly lost in the old methods of 
curing. Mr. J. Van Lindley, who made this exhibit, has the largest peach 
orchards in the State near Southern Pines. He has to keep a large force of. 
mules for the cultivation of his orchards, and had been buying Northern hay 
for them, assuming that no feed could be grown in that sandy soil. Last 
year he tried the cow-pea, and cured them as I have often recommended by 
putting them when half dry into a barn and letting them cure in the mass. 
He also cured in the same manner a large crop of peas at his home-place in ~ 
Guilford County. I happened there just as the first wagon load of the half- 
dry peas was brought to the barn, and found them doubtful in regard to stor- 
ing them so green. I told them to go ahead and put them in, which was done, 
and a great supply of the finest hay was the result. Mr. Lindley says that he 
is now independent of the Northern hay, for he can make a ton to the acre 
on the barren sands at Southern Pines. The whole method is simply to cut 
the peas and when they are dried enough so that a bunch taken in the hands 
and twisted hard shows no sap running to the’ twist, they will do to go in. 
When once in the barn, they should not be disturbed while heating, but 
allowed to heat and cure with as little contact with the air as possible. I 
was in the habit of raking into winrows and cocks, but Mr. Lindley says that 
he finds that when they begin to heat in cocks before storing, they are more 
apt to mould, and he prefers to let them lie on the ground and get to the 
half-cured condition. The important thing is to store them while still limp, 
so that the leaves are saved, for these are the best ‘part of the hay, and are 
commonly lost in the usual mode of drying completely outside. Care must be 
taken, however, that there is no dew or other external moisture on them 
when stored. The fact that nine-tenths of the farmers who have tried this 
method the past year have succeeded in making the finest of hay should 
encourage those who failed to try to find the reason for their failure till they 
too succeed, for if one man can make the best of hay by the barn cure, 
another should be able to do the same. The sample that Mr. Lindley exhibi- 
ted was sent to the editor of the Southern Planter, at Richmond, Va. The 
editor, Mr. Jackson, is an experienced English farmer, and he said in his 
next issue that the sample came nearer to the finest English-cured hay of any- 
thing he had seen in this country. Having this valuable forage at hand, and 
the corn fodder to balance the ration, one should be able to feed stock in the 
best manner. W. EF. MASSEY. 
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“STAGGERS” AMONG HORSES IN THE NORTHEASTERN COUNTIES OF 
NORTH CAROLINA. 


By Dr. TAIT BUTLER, VETERINARIAN. 


There occurred, principally during the month of August, an outbreak of 
this disease among the horses in the northeastern counties of the State, par- 
ticularly those counties bordering on Albemarle and Pamlico Sounds, which 
attracted considerable attention because of the extensive losses which resulted. 
Probably not less than five hundred horses died.in the section indicated dur- 
ing the month of August and first half of September. The losses were more 
general and severe in Hyde County, but certain small areas in Camden, Beau- 
fort, Dare and Pamlico counties suffered equally in proportion to horse popu- 
lation. That the disease existed in all the northeastern counties of the State, 
to a greater or less extent, is shown by the reports received from different 
sources. 

The writer had not taken charge of the duties of the office of State 
' Veterinarian when the disease was most prevalent and fatal, but during the 
latter part of August and first half of September he visited the counties of 
Dare, Camden, Beaufort, Hyde and Pamlico, observed several cases of the 
disease in its various stages, and made a post-mortem examination of a typi- 
cal ease. He also spent considerable time driving over these counties, exam- 
ining the conditions under which the disease occurred, and talking with a 
large number of farmers, physicians and others who had lost horses from 
the disease, observed cases throughout their course, and made post-mortem 
examinations. From my own observations, as well as from the facts ob- 
tained from others, I have no hesitation in stating that this is no new disease. 
It is undoubtedly the same disease which has occurred in those sections at 
varying intervals during the last fifty years, and which is so thoroughly dis- 
cussed by Dr. W. H. Harbaugh in the Third Annual Report of the Bureau of 
Animal Industry, 1886. Itis similar to the disease which I have seen in Mis- 
sissippi, Kansas, Iowa and Illinois, and which veterinarians have observed and 
.described all over the civilized world since the earliest records of veterinary 
science. Harbaugh, in the report above referred to, quotes a very distinct and 
positive reference to it as early as 1750, while the veterinary literature of the 
last two decades is full of numerous accurate descriptions of its symptoms and 
the general conditions under which it occurs. 

It has been, and is still, known by a large number of names, such as 
cerebro-spinal meningitis, enzootic cerebritis, staggers, mould poisoning, for- 
age poisoning, etc. In the first and second of these names is noted an 
attempt to indicate the seat and nature of the disease; in the third a promi- 
nent symptom is accentuated; while in the fourth and fifth the supposed 
source of the cause of the disease is made prominent. Until more is known 
of the nature and specific cause of this malady—or perhaps more accurately 
speaking, this group of allied diseases—it matters little what name is 
applied to it. Therefore, since none of the names yet suggested seems to be 
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quite satisfactory, we shall, in this article, use the one by which it is best 
known in North Carolina—staggzgers. 

A brief description of the causes, symptoms and treatment of the disease 
will not be out of place at this point. 

Causes: My personal observation and experience in this and other States, 
extending over a period of seventeen years, corroborates the concensus of 
veterinary opinion, that this disease is the result of a poison (toxine) or 
poisons, produced by moulds, fungi or bacteria in and on decomposing vegeta- 
ble matter, and which is introduced into the horse chiefly through the food 
supply, but possibly occasionally also through the drinking water when that 
drains from surfaces covered by large quantities of decomposing vegetable 
matter. : 

The evidence in support of this view, while most abundant and convincing, 
is largely what veterinarians call “clinical,” or what the lawyers would term 
“circumstantial.” However, there is some evidence of a more direct and 
positive character which gives conclusive proof that the suspected food was 
the cause of the disease in certain cases where it has been produced experi- 
mentally. 

It is highly important that we come to a correct understanding of the causes 
of this trouble, for it is only through the removal of said cause that we can 
hope to control its ravages. Hence, we shall take the space necessary to give 
a few illustrations of the character of the evidence which has led veterina- 
rians to an almost universal acceptance of the above theory of the cause of the 
disease. Out of the hundreds of similar cases which might be cited, only a 
few will be given. 

Mr. H, living near Starksville, _ Miss., lost two horses from this disease. I 
suspected damaged, mouldy corn roddar as the cause. He did not believe 
the food had anything to do with the cause of the disease, so continued to use 
the condemned fodder. After losing a third horse, he acted on my advice and 
lost no more. All other conditions were left the same. 

“Four horses, in a stable of six standing stalls, fed on home-raised oats 
kept in a granary in the barn, were affected within two days time. They 
were at once taken to a hay shed, one hundred and twenty yards distant, and 
there treated. Two died within two days from the time they were taken, 
the third lived about a week. The fourth recovered and was turned into a 
paddock, where he remained about a month; he was fed there when worked, 
and was watered at a stream that coursed through the field. His feed con- 
sisted of cut hay and ground wheat while at pasture. At the end of two 
months he was returned to his hay shed and fed again on the oats; on the 
fifth day he was found down and unable to rise—he died that day.” 

“About this time the owner bought three other horses and placed them in 
a wagon-house about two hundred yards distant from the hay-shed and one 
hundred yards distant from the barn. This shed was elevated, and the sani- 
tary surroundings good. In fact, the place had been cleaned and white- 
washed purposely for this test. These horses were given cut feed, etc., for 
two weeks, and then they were put on oats. They did well for a week and a 
half, when they began to grow dull and sluggish. The oat feed was con- 
tinued as long as they could swallow with ease, or until they began to sali- 
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vate, when it was discontinued; the horses put in slings, fed on fresh west- 
ern oats from the mill, and were given appropriate treatment. After about 
_ four weeks they entirely recovered.”—Dr. W. G. Benner, in Annual Report, 
. Delaware Experiment Station, 1895. 

These are only two cases out of the very large amount of circumstantial 
evidence that might be cited if space would permit, but they serve to show 
its character. Of the direct evidence, which is very much less abundant, 
two cases will also be cited: 

Mr, A, living near Wakefield, Kansas, lost four horses within one week 
that were being fed on corn of very bad quality, probably ten per cent being 
mouldy, rotten or worm-eaten. The other food seemed good, while the 
drinking water was of the best. The grain feed was changed from the sus- 
pected corn to sound oats and all other conditions allowed to remain the same. 
No further disease occurred. I had ten bushels of the worst of this corn 
selected and shipped about forty miles to the Kansas Agricultural College, - 
where it was fed, under the best conditions, as related to other food and 
water, to two healthy colts purchased for the experiment. At the end of 
about three weeks, when the corn had been all consumed, one of the colts 
died, showing typical symptoms and post-mortem lesions of the disease. 

Another striking case was reported by Dr. Pearson, of the University of 
. Pennsyivania, substantially as follows: Several horses had died with a dis- 
ease, which, from his description, was identical with that in this State, that 
had consumed quantities of damaged ensilage which was suspected of caus- 
ing the trouble. The ensilage was withheld, and no further disease occurred. 
A quantity of this suspected ensilage was shipped to the hospital of the Vet- 
erinary Department of the University and fed to two healthy horses. Both 
developed typigal cases of the disease and died. 

To show how positive and general is the conviction among veterinarians 
that this class of disease is due to the causes above stated, a few quotations 
from prominent writers will not be amiss: 

“JT think the cause will be discovered in the nature of fungi, whose active 
principle is a subtle, delicate, narcotic poison, which is taken into the sys- 
tem with the feed and gains access to the circulation and is thereby conveyed 
to the great nerve centers and produces its toxic effects like other narcotic 
poisons with the accompanying train of symptoms.” 

“The evidence of fungi is too plain to be overlooked by any one who thor- 
oughly investigates this matter and all the circumstances connected there- 
with.”’—Dr. W. H. Harbaugh, Third Annual Report, Bureau of Animal Indus- 
try, 1886. 

It may be of interest to note that these were Dr. Harbaugh’s conclusions 
after having investigated just such an outbreak of staggers in northeastern 
North Carolina as occurred there this year. 

“We have in veterinary literature numerous records of disease in both 
horses and cattle in which the history plainly points to parasitic fungi (on 
plants) and moulds as the cause.”—Dr. R. Rh. Dinwiddie, Bulletin of the Ar- 
kansas Experiment Station. 

“T believe the causé is connected with the food, either developed inert 
through some fermentative process or upon it in the form of one of the many 
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parasitic fungi which grows on plants, grains and vegetation. That these, 
when they are consumed at certain stages of their development, make a pois- 
onous impression upon the brain, and ultimately induce structural changes is 
shown, I think, by. the history of the outbreaks wherever they can be traced.”’ 
—Dr. M. R. Trumbower, Special Report on Diseases of the Horse, Bureau of 
Animal Industry, 1890. 

_“Musty or mouldy food of any kind is in general terms the popular verdict 


rey the cause of meningitis. Oats poorly cured, corn, mow-burned hay, corn 
ensilage, corn fodder stacked or mowed away during a rainy fall, each and 


every one of these objects is known by some person ag the positive, or at least 
the leading cause.” “Practical and professional veterinarians write and teach 
that their experience inclines them to the belief that a fungus is the direct 
cause, and that it may grow on any one or all of the various things mentioned 
in the above paragraph.”—Annual Report, Delaware Experiment Station, 1893. 

It may be further stated that similar conditions are thought to be the cause 


> of the disease by Professors Pearson, Law, Williams, Dieckerhoff, Friedberger 
and Frohner, and many other prominent veterinarians. 


In reference to the outbreak of staggers which recently occurred in this 


a State, it may be stated that the weather was hot and extremely wet just pre- 
i Gecding and during the greatest prevalence and severity of the disease. The 
; _ growth of vegetation had been very abundant; and this, with the wet and hot 
~ weather, was conducive to rapid decay, especially where the lands had over- 


flowed. In short, just such conditions—decaying organic matter, heat and 
moisture—best calculated to favor the growth and development of moulds, 


fungi and bacteria. 


In my examination of the foods used it was very difficult to find oats of this 
year’s growth, whether threshed or unthreshed, that were free from must or 
mould. The corn fodder was almost equally bad. Shelled corn, corn meal, 
hominy, grits, etc., were also in a more or less damaged condition. In fact, 
the weather being hot and the atmosphere full of moisture, even where forage 
was put up in fairly good condition, it afterward became mouldy. In nearly 
every instance, even when the owners thought and affirmed that the forage 
was all right, an examination showed it to be in anything but good condition. 
In many cases the water was of the worst possible character. The wells re- 
ceive the surface drainage from lands covered with large quantities of decom- 
posing vegetable matter, the result of the atmospheric conditions above men- 
tioned. a 

It may also be stated that horses kept in the stable, fed good hay and corn 
or oats, and given pure water, remained healthy. This was invariably the 
case where horses were fed sound corn and hay of last year’s growth. 

Symptoms.—The first symptom noticed is usually a dull, sluggish condition. 
When standing, the head is generally lowered and not infrequently rests on 
the manger or against the wall. The animal will usually eat, but frequently 
has some difficulty in Swallowing, which is more apparent when drinking. 
When walking he may show an inability to properly control his hind parts, 
which gives a staggering gait. When standing, he may lean against the stall 
or other available object, or when walking show a tendency to swerve to one 
side, which is sometimes go pronounced that it causes him to walk in a circle. 
In some cases he becomes blind, but while usually able to see, he does not 
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cations arise, the pulse, temperature and breathing will be more markedly ‘. 
affected. In the above brief description no attempt has been made to state all 
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appear to be able or care to contro) himself, and walks over or against - 7 
thing that happens to be in his course. In many cases there is a tondanrae 

periods of excitement, but in the recent outbreak this was very frequently 
absent. In severe cases the patient may fall to the ground within from 
twelve to twenty-four hours after the fifst symptoms are noticed. In fact, in 
the virulent form of the disease in which it appeared this year, death fre- 
quently results within that time. In most cases, however, the animal stand 
for a long period, or may live for two or three days after going down. On the 
other hand, they occasionally stand until shortly before death. They are then ~— 
said to “die on their feet.” While on the ground they generally remain quiet, 

in an unconscious or semi-comatose condition, with only occasional short q 
periods of struggling, during which they bruise themselves badly about the ; 
head and other prominent parts of the body. The temperature, pulse and rate ks % 
of breathing are variable, depending on the stage of the disease, general condi- 1 } 
tion of the animal, and the several secondary complications which frequently 
occur. In cases where great dullness is exhibited, with little tendency to 
periods of excitement, and where the disease is confined to the brain, the pulse 
and temperature may be found normal, or sub-normal. When the 


the symptoms that may be presented, nor will any one horse necessarily show : % ; 
all we have named. We have merely aimed at describing the actions of a cg 


diseased animal as he will usually appear to the average stock-owner. It will 


‘also be noted that nothing has been said of the diseased conditions of the 
heart, lungs, liver, kidneys and digestive organs, which may sometimes exist. 
These will be considered in connection with another matter, being purposely 
omitted at this time because I do not consider any one of them either essential 


to or generally a complication of the disease. es 


Post-mortem Appearances.—Lungs: Physicians and farmers who had made 
post-mortem examinations usually reported the lungs badly diseased, but no 


ntelligent distinction could be obtained, even from physicians, between 
_ merely a badly congested lung and one solidfied (hepatized) by infiltration of 


‘4nflammatory products. I am, therefore, compelled to base my opinion of 
_ what existed in this outbreak on the examinations made by myself, and those 
held by myself and others in similar outbreaks in other sections. To the 


veterinarian it is a well-known fact that the lower lung is likely to be con- 
gested, may even be black, no matter from what disease the horse may have 


4 died. It is merely a gravitation of the blood to the lower side, a hynostatic 


congestion. as it is called. In this outbreak, only one lung was usually re- 


' ported diseased, and where the person remembered it was without exception 
the lower lung. I am, therefore, led to believe that a large share of the re- 


ported lung disease was of this spurious character. In the lungs examined 
by me there was certainly no evidence of disease, and this coincides with my 
experience elsewhere, as well as with the reports of other veterinarians. 


- However, there is quite a general impression that this is a lung disease. and 
_ before dismissing the subject. it may he well to briefly consider what effect 


the primary disease of the brain may have on the condition of the lungs. On 


‘this point Harbaugh says: “We can not wonder at this state of the lungs, 
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when, from the symptoms furnished, in many cases we must conclude that 
death took place from paralysis of the muscles of respiration, and in all the 
cases the brain being affected, other functions than respiration were more or 
less affected; for instance, suspended digestion, torpidity of the bowels, re- 
tention of the urine, loss of vision, loSs of muscular control, etc. Our knowl- 
edge of pathological anatomy teaches us to expect to find the lungs congested 
when an animal dies in a comatose state; from post-mortem examinations we 
know there is always congestion of the lungs when death is caused by cerebro- 
spinal meningitis; and in cases of fatal poisoning by narcotics, we know that 
a congested state of the lungs is discovered post-mortem. It is a natural con- 
sequence of failure of the heart’s action, or paralysis of the muscles of respi- 
ration, and, therefore, we expect to find the lungs in a congested state.” = 

Another fact which may account for some of the reported disease of the 
lungs in these cases is that, the power of swallowing being impaired, when 
the animal is forced to take medicine, as he often is, even through his nose, 
some of it passes in the lungs and more or less well-marked pneumonia is 
produced by the irritant. In dismissing this phase of the subject, it is quite 
safe to state that the disease is primarily and essentially one of the nerve 
centers, brain and spinal cord, and that such real disease of the lungs as may 
be found is a secondary complication. 

Heart: In the report of post-mortem examinations, made on cases of this 
disease by veterinarians in other parts of the country, yellow (ante-mortem) 
clots are mentioned as frequently found in the heart and large blood vessels. 
The same was observed in the recent outbreak, especially in Hyde County. 
The sack surrounding the heart (pericardium), and even the loose tissue ad- 
jacent, are apt to contain an unusual amount of a bright yellow liquid.- 

The liver and kidneys are also at times more or less es aaetiece but this is 
by no means always the case. 

The digestive organs are either full or empty, according as the horse has 
fasted or continued to eat, but seldom show any sign of disease other than the 
general congestion affecting all the internal organs. The distention of the 
intestines with gas (bloating), which is frequently noticed, is the result of the 
general disturbance of the body functions, due to the condition of the brain, 
which largely controls these functions. 

Brain: An examination of the brain is generally gu eatiatatiaee to one not 
familiar with its delicate structure, and the nature of the disease affecting it. 
This delicacy of structure and its importance to the functions of the organs of 
the body which it controls render even slight changes, which would not be 
noticed by the average farmer, quite sufficient to account for the most promi- 
nent symptoms, and even for death itself. The result is that those who make 
post-mortem examinations frequently report that “the brain was all right or 
only slightly congested.” That which appeared as only a slight congestion 
may have been ample to account for the death of the animal. There is 
usually, but perhaps not always, a marked congestion of the vessels of the 
coverings of the brain, which is especially noticeable in the pia or inner cover- 
ing. The blood vessels of the lateral cavities (ventricles), and the vessels 
beneath the small hind brain (cerebellum), are also usually congested. An 
effusion of liquid into the cavities, rupture of small blood vessels, blood clots, 
and even the breaking down of the brain tissue are frequently observed, but 
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the last, while common in some forms of the disease, is rare in the type of the 
disease occurring in this State. The conditions mentioned are ample to ex- 
plain the various symptoms of the disease, but any or all of them might be 
overlooked by the careless or unskilled examiner. In speaking of this matter 
in his report of his investigations in North Carolina and Virginia, Dr. Har- 
baugh says: “Nor can we express surprise because they failed to discover 
lesions in connection with the brain when we are aware that the most expect 
pathologists often fail to discover very evident lesions in this class of diseases, 
especially when death follows poisoning by narcotics.” 

Treatment.—There are two very good reasons why little good ig likely to 
result from any treatment that may be suggested for this disease. The first 
is, the exact nature of the poison (cause) being unknown, we are unable to 
select a proper antidote. The second is the short duration of the disease after 
the first symptoms are noticed. All that can be done is to prescribe such 
general treatment as will best tend to maintain in active condition the organs 
which excrete the waste matters of the body, and then treat the various com- 
_ plications as they may arise. During the first stages a purgative consisting 
of from six to eight drams of aloes and one dram of calomel may be given. 
Cold applications to the head, with warmth to the body may also be of ser- 
vice. Bromide of potash in from four to six dram doses, and one dram doses 
of fluid extract of belladonna, have also been recommended in the first stages. 
Quinine and iodide of potash in one dram doses have each been prescribed 
with a view of antagonizing the poison or eliminating it; but the greatest 
care should be exercised in attempting to pour medicine down a horse in this 
condition, for his difficulty in swallowing renders him especially liable to 
strangle, when the medicines may enter the wind-pipe and lungs. Blood let- 
ting, aconite, blisters and the like may be of service at certain stages of the 
disease, but they are too liable to abuse in their application to justify their 
recommendation for general use. 

Prevention.—It is quite safe to say that general and promiscuous bleeding, 
or the administration of medicines several days or weeks prior to the attack, 
while the disease is in the vicinity, is worse than useless. Any person at all 
familiar with the principles of medical science will readily recognize that 
fact, and ‘it may be further stated that a horse in good health is in the best 
possible condition to resist disease, and that no amount of bleeding, purging 
or other medication of any sort will incredse his vigor or better enable him 
to withstand disease. Mcreover, good, sound food, regular exercise, and pure 
air and water are the best tonics and health preservers that any man can give 
his stock. The disease is rare in dry seasons. It is never seen in well- 
drained sections where the sanitary condition of the stables is good, and the 
horses receive good, sound food, free from must or mould, and are given pure 
water to drink. These conditions are extremely difficult to obtain in certain 
eastern sections of this State, during a season like the months of July and 
August of this year, but by the nearest possible approach to them the ravages 
of the disease will be reduced to a minimum. It is not sufficient that the feed 
and water be as good, or better, than that which other horses which remain 
well are receiving, but to insure safety from an attack of the disease, the food 
and water must be of -the best, and preferably that grown the previous 
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season. Horses kept in good stables, that receive pure water, and are fed 
on sound ear-corn and hay of the previous season’s growth, are almost certain 
to remain free from the disease. If sound, sweet hay grown the previous year 
can not be obtained, then green fodder may be used if fed as soon as cut. 

As numerous theories concerning the nature and causation of the disease 
were advanced by the stock-owners of the affected district, it may not be out of 
place to briefly examine some of them. As might have been expected, it was 
first thought by many to be contagious, but instead of starting at any particu- 
lar point and radiating therefrom, as a contagious disease would, it developed 
simultaneously over a large section of country. Moreover, in most instances 
only one or two cases occurred on a farm or in a stable, while the other horses 
running or stabled with them remained healthy. In short, it showed none of 
the distinguishing features of a contagious or infectious disease. 

The opinion frequently advanced that the poison was in the air has just as 
little foundation in fact. To-day we know that the causes of such diseases 
are either chemical poisons (toxines) or living germs, the former of which 
are not carried in the air and the latter, if at all, only comparatively short dis- 
tances, This ‘is an easy way to account for any disease; but it is not usually 
borne out by the facts. Too many farms and small areas within the affected 
districts remained entirely free from the disease while it existed on all sides, 
to permit of the idea that the cause was carried in the air. Not a few believe 
that the disease is of a malarial nature. Before the true nature of malaria 
was known, the prevalence of the two diseases in low, poorly-drained sections 
lent some color to this assumption, but since we know that the characteristic 
changes which take place in the blood of malarial patients is absent in stag- 
gers, this alone is sufficient to indicate that the diseases are due to different 
causative agents. Moreover, the symptoms of staggers are in no sense like 
those of malaria in man. In fact, the diseases in their general course and 
termination are entirely and distinctly different. Again, malaria was not 
common in the human family in those sections where staggers was the worst. 

Those who thought the disease due to the dews and night air, and pastured 


- their horses only in the day time lost horses equally with those who thought 


it was due to the hot sun and vapors arising from the damp earth during the 
‘middle of the day, and pastured only at night. In short, horses stabled and 
not pastured at all, died as often as those allowed to run out. 

For many years there has existed in this section of the State a growing be- 
lief that mosquitoes were either the cause of the disease, or a means of carry- 
ing it from one animal to another. The fact that the mosquito is now known 
to transmit malaria and yellow fever, has strengthened this belief in the 
minds of a few. We know of no scientific evidence which justifies the state- 
ment that the mosquito is concerned in the causation of staggers, nor does the 
circumstantial evidence seem to bear out the theory. The mosquito and stag- 
gers do not always go together. They correspond neither in the time of their 
‘prevalence nor the sections affected. Staggers occur at seasons of the year 
when no mosquitoes are present, and I have seen it in sections where mos- 
quitoes were never numerous. That staggers frequently occurs during sea- 
sons when mosquitoes are numerous, can not be denied, but it must be re- 
membered that the atmospheric conditions favorable for the production of 
mosquitoes are also favorable for the development of those food conditions 
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which veterinarians have jentnegt by experience to regard as the cause of 
staggers. ‘ 

As is so frequently the case when the cause of a disease is not well under- 
stood, staggers has been attributed to the action of certain plants possessing 
real or imaginary poisonous properties. It may be put down as a very safe 
conclusion that the poisoning of horses by green planis eaten in the pasture is 
extremely rare. Few plants contain sufficiently active poisons in their green 
State to make it likely that a horse would eat enough of them to produce 
death. Besides, in seasons when grass is abundant horses are not so likely to 
eat poisonous plants. In the spring of the year when grass is scarce and the 
poisonous plants are young is when such cases of poisoning are most com- 
mon. In short, those cases where horses died that were kept in the stables 
and fed on Northern hay and threshed oats, would seem to acquit those South- 
ern plants sometimes accused of causing the trouble. The supposed connec- 
tion of Helenium Autumnale and Helenium Tenuifolium with the causation of 
staggers well illustrates the case in point. The former is the common sneeze- 
weed of the Southern States, is not especially abundant in the sections visited, 
and at the worst is only feebly poisonous. The latter is the common so-called 
bitter-weed of the central Southern States, and is not at all poisonous to live 
stock, even when eaten in large quantities, as I can testify from pepoonal 
experience. 

There is, perhaps, one other point which merits notice. A very small 
minority of those who have lost horses by the disease during this outbreak, 
and who had lost horses from staggers in previous years, believe that the dis- 
ease prevalent this year is entirely different from that from which they had 
suffered in the past. I have not the space in which to make an extensive 
comparison of the symptoms as recorded by competent men in other years, 
‘with those I observed in this outbreak, but to those who are interested in this 
matter, I refer them to the excellent report of his investigations in North 


Carolina and Virginia, made by Dr. W. H. Harbaugh, in the Third Annual Re. ~ 


port of the Bureau of Animal Industry, Washington, D, C., 1886. 


It may be further stated that the disease is, in all essential features, the. 


same as has previously occurred in these sections, but owing to the aggravated 
conditions favoring the development of the disease, which existed this year, it 
appeared in a more severe and rapidly fatal type than usual. No two cases 
of any disease will present the same symptoms, nor are two outbreaks of a 
disease ever exactly alike, but if the essential symptoms, post-mortem 
lesions, and history of the diseases are the same, it is sufficient to establish 
their identity. In this case we think the greater prevalence and rapidly 
fatal type of the disease sufficient to account for all the trivial and seeming 


differences recorded. 
\ 
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THE VALUE OF COTTON SEED AND MEAL FOR FEED AND 
FERTILIZER. 


By B. W. KILGORE. 


The shortage of the cotton crop and the great demand for seed and its 
products for fertilizer, feed and oil, are attracting unusual attention just now 
to cotton seed. Cotton as picked, yields slightly less than one-third lint, and 
somewhat more than two-thirds seed. Does the farmer get for this latter two- 
thirds of the cotton crop (the seed) what he should when he sells them, or 
does he get “out of them” what he should when they are used at home for feed 
or fertilizer? Let us look at this in the light of the accumulated results and 
experience from the use of cotton seed and its products. 

When subjected to the treatment of the oil mills, one ton of seed yields 
about the following amounts of products: 


One ton (2,000 pounds of seed) gives— 


PRB eh ye in Faleg: Shale aR tp A talent eek gbane aa tig gid atch Mlemeniase 850 lbs. 
Pa Nteres (SOT E iN) a1 eo ina wks Cetin shih ace Be ra pa, Mee 25 Ibs. 
ONY Cle DS ace Sah ae oe eae habe ne NALIN Ge cat Cree ate earn aeare aan Genes 725 Ibs. 
[G5 Bees 9 Foy eh eae Appr Smee Ot AAU Mamie tach aN ng cae Ta oat Seay te 275 lbs. 
Loss (diethater ett) atin ok vee noee papeneu mone 125 Ibs. 

2,000 ‘lbs. 


Different seed the same season, as well as in different seasons, yield varying 
quantities of products. The better mills from good seed get 40 gallons, in- 
stead of 37 as shown above, of oil, in which case the quantity of meal would be 
about 700 instead of 725 pounds. In like manner, good, clean, dry seed would 
yield more than 850 pounds of hulls and there would be less loss in the way 
of sand, dust, water, etc. 


CoTTON-SEED MEAL AND HULLS FOR FEED. 


Hulls.—The hulls from the seed were formerly much used for fuel for run- 
ning the engines at the oil mills, and may occasionally be used for that pur- 
pose yet; but the main demand for them is for feeding beef cattle, cows and 
sheep, a demand to which the supply is not equal. It is becoming the rule for 
cattle to be fattened for beef at or near the mills in the South during the 
winter on hulls and meal. -We can make no close estimate of the number thus 
fed, but they certainly run into the hundreds of thousands. Hulls and meal 
are among the main feeds for fattening cattle in this section, and they are | 
important factors in the feeding of milch cows and sheep. 

The value of a feed depends on its composition, digestibility and palata- 
bility. The palatability of hulls is shown by the fact that animals eat them 
readily and with relish. The chemical analysis of hulls, and their actual — 
digestibility (solubility in the animal juices), as determined by a number of” 
experiments with cattle and sheep, show them to be worth from one-half to 
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two-thirds as much as the ordinary grass hays. In composition they are sim- 
ilar to the grass hays, but only one-half to two-thirds as much of them are 
actually used by the animal as of the hays. They make a very coarse, bulky 
feed; but a certain amount of bulk is necessary in feeding cattle and sheep, 
and hulls are extremely handy and convenient for diluting cotton-seed méal, 
which is too rich and concentrated for feeding alone. Practically the entire 
output of hulls from the mills sells readily at the mills from $4.00 to $6.00 
per ton, and sometimes even higher, for feeding. .The price at the oil mill in 
Raleigh last season was $5.00 per ton for loose hulls and $6.00 for baled hulls. 
The price paid for hulls should be governed by the cost of good hays, the facts 
already stated being taken as basis for comparing the value of the two feeds. 
When good grass hays, like Bermuda, crab-grass, timothy, etc., costs $10.00 per 
ton, then cotton-seed hulls are reasonable at $4.00 or $5.00 per ton for feeding 
to cattle. It is to be borne in mind that cow-pea vine hay is considerably 
more valuable than the grass hays alluded to above, and the hulls are not 
‘worth proportionately so large an amount of it as of the other hays. 

Meal.—Usually more than half of the total output of cotton-seed meal from 
the oil mills of the South is annually exported to foreign countries and there 
used for feed for cattle and sheep. This shows the high esteem in which 
meal is held abroagl, as the cost, by the time it reaches the feeder, must be 
from $30.00 to $35.00 per ton. A considerable portion of what remains in this 
country goes to the dairy and feeding sections of the East, Northeast and 
Northwest, where it costs the feeder from $27.00 to $32.00 per ton, when it 
costs $25.00 at home; the balance is used at home for feed and fertilizer. 

The greatest use and value of the meal is as a feed. It is acknowledged 
everywhere to have few equals and no superior as a concentrated feed for beef 
cattle and dairy cows. Numerous feeding experiments have shown it to pro- 
duce pound for pound more milk and butter when fed to milch cows, and more 
growth and gain in fattening animals, than corn or corn meal, and generally 
more than wheat bran, linseed meal, and the other common concentrated 
feeds. It stands at the head of concentrated feeds, and I say this after a 
number of years’ investigation of the subject and an extensive study of ex- 
periments in comparison with other feeds. | 

We may quote here profitably some of the experiments bearing on this 
point. “In four years’ experiments at the Pennsylvania Station, mixtures of 
corn meal and cotton-seed meal with coarse foods, produced better and cheaper 
gains than corn meal alone with the same coarse foods, cotton-seed meal re- 
placing more than its own weight of corn meal in the rations and reducing 
the amount of food required to produce a pound of gain.” At the Texas Sta- 
tion, “in three years’ experiments in fattening 160 Texas steers and eight 
cows on cotton-seed products in different rations, in comparison with each 
other and with corn, obtained results in all cases indicating the superior feed- 
ing qualities of cotton-seed products over corn.” Carefully conducted experi- 
ments at the Mississippi Experiment Station gave similar results to those 
obtained in Texas and Pennsylvania. Nine of these experiments, covering 
four winters’ feeding at the Pennsylvania Station and two at the Mississippi 
Station, furnish valuable information as to the comparative feeding value 
pound for pound of cotton-seed meal and corn. They show that one pound of 
cotton-seed meal produced in the same rations as much beef as 1.34 pounds to 
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2 pounds of corn meal, the average being 1 pound cotton-seed meal to 1.73 
pounds corn meal. This means (as an average of results) that 1 ton of cot- 
ton-seed meal is worth as much for feeding for beef as 1.73 tons of corn meal 
or corn, but where corn is worth 40 cents per bushel ($14.20 per ton) cotton- 
seed meal is worth $24.60 per ton, and when corn is worth 80 cents per bushel, 
meal is worth double the abave figures. These figures, especially at the pres- 
ent time of high-priced corn and other food products, are full of significance 
for Southern farmers and stock-growers; and they are founded on actual 
feeding tests with animals, and are not based on theoretical considerations, 
and should be better understood than they are in the home of the cotton seed. 

But it should be remembered that cotton-seed meal is a very ‘rich con- 
centrated feed, which can not be fed alone and must be fed with care and 
judgment in all cases. With coarse, bulky feeds like cotton-seed hulls, the 
grass hays, and the corn plant, whether shredded or cut, meal makes most 
excellent rations. For fattening steers, three to four pounds of meal ‘per day 
are given at first, and all the hulls, hay, or corn fodder, that the animal will 
eat without waste. The quantity of meal is increased gradually to six, eight 
and ten potfnds per animal per day, with hulls, hay, or corn fodder, or all, as 
before. The best proportion of meal and hulls, as indicated by a great many 
experiments, are one pound of meal to three to four pounds of hulls after the 
feeding is well in progress and the animals have become accustomed to the 
diet. 

THE COMPARATIVE VALUE OF COTTON SEED AND CORN. 


The cotton seed is not understood in its home in the South as it should be, 
neither is its feeding value fully appreciated. We do not know how to feed 
cotton seed as well as we do its products—meal and hulls—and I do not con- 
sider that we know the feeding value of the seed as well as we do that of hulls 
and meal. Cotton seed are not so readily eaten as its products are, especially 
meal. Nevertheless, we know them to be a valuable feed, and there is quite a 
considerable array of data obtained from experiments that show that pound 
for pound cotton seed is fully equal in feeding value to corn. At the Texas 
Station cotton seed in rations produced. cheaper and more rapid gains for 
short periods (about thirty days) than corn or cotton-seed meal, but the seed 
loaded the animals with fat so quickly that the rate of laying on flesh was 
greatly decreased in long periods. Raw and boiled seed at $7.00 per ton made 
much cheaper, but smaller, gains than cotton-seed meal at $20.00 per ton, and 
the rations with corn were the dearest ones fed. From two of these experi- 
ments we find that one pound of cotton-seed meal equals in feeding value, 
beef producing value, 1.21 pounds of corn; and at the Mississippi Station one 
pound of cotton seed was found to be equal to 1.06 pounds of corn and cob 
meal. Averaging this and the Texas results, we get 1 pound of cotton seed, 
equal to 1 to 1.13 pounds of corn meal. This means that 1 ton of cotton seed 
is worth as much for producing growth in beef animals as 1.13 tons of corn 
or corn meal, and that when corn is worth forty cents per bushel ($14.20 per 
ton), cotton seed are worth $16.00 per ton, or 24.2 cents per bushel of thirty 
pounds. And with corn at 80 cents per bushel, cotton seed are worth as feed 
$32.00 per ton, or 48.4 cents per bushel. 
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COMPARATIVE FEEDING VALUE OF COTTON-SEED MEAL AND SEED. 


A great many experiments have shown cotton-seed meal to produce pound 
for pound more beef than cotton seed, but only a limited number of these ex- 
periments are of such a kind as to enable us to arrive at anything like a defi- 
nite idea of the relative beef producing powers of the two. Two experiments 
at the Texas Station, already referred to, and one at the Mississippi Station, 
show 1 pound of cotton-seed meal to have produced as much beef as 1.54, 1.35 
and 1.50 pounds of cotton seed respectively. Ags an average of the three ex- 
periments, 1 pound of cotton-seed meal produced as much beef as 1.47 pounds 
cotton seed. Taking this comparative feeding value as the basis, 1 ton of 
cotton-seed meal will produce as much beef as 1.47 ton cotton seed, and when 
cotton-seed meal is worth $25.00 per ton, cotton seed are worth for producing 
beef $16.66 per ton, or 25 cents per bushel. 

It is not to be assumed that results exactly the same as those given on the 
preceding pages for the comparative feeding values of corn, cotton seed and 
cotton-seed meal will be obtained in all feeding trials. The figures given 
represent averages, and results reasonably close,to them may be expected in 
good feeding. Attention must, of course, be given to combining the feeds 
properly so as to get the most out of them all, 

It is also to be borne in mind that the feeding value of any product is com- 
parative, and that the price will rise and fall with the change in market price 
of the standard feed of the section used for comparison with the price of the 
products—beef or milk and butter—into which it is converted. Corn has been 
used as the standard feed with which to convey an idea of the feeding values 
of cotton seed and cotton-seed meal, because the feeding value of corn is so 
well understood in a practical way and appreciated by farmers. It does not 
necessarily follow that feeding beef animals on corn at 40 or 80 cents per 
bushel would result in a profit to the feedér, but that when corn can be thus 
fed cotton seed and meal are profitable at the prices assigned to them for the 
same purpose. 
ty COTTON-SEED PRODUCTS FOR MILK. 


Cotton seed and its products are valuable milk and butter producers. They 
do not injure the miik for drinking purposes, but when fed in too large quan- 
tity, they do affect the quality of the butter produced, giving it a higher melt- 
ing point, and making it firm, which is an advantage in a warm climate, but 
at the same time the texture is injured, the butter being sticky and the flavor 
poor. When, however, seed and meal are properly combined with grain and 
hay feed, so that the cotton-seed products do not form over one-fourth of the 
grain ration, this injurious effect on the quality of the butter is not apparent. 
Two to three pounds of cotton seed or meal may be fed per cow per day with- 
out materially affecting the butter. Cotton-seed meal is rich in flesh formers 
and milk producers, and its value as a dairy food is unquestioned and un- 
doubted. For mixing with cotton-seed hulls, corn-fodder, ensilage, and the 
grass hays—feeds of the opposite kind from cotton-seed meal—it has no supe- 
rior. Numerous experiments have shown cotton-seed meal, in the same 
rations, to produce, pound for pound, more milk and butter than corn meal, 
wheat bran, or the other grains and concentrated feeds in commor use, 

The Mississippi Station worked for two winters on the relative milk and 
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butter producing powers of cotton seed, cotton-seed meal and corn. The re- 
sults of these experiments indicate that these feeds have about the same rela- 
tive milk and butter producing values as have already been stated for them 
for beef production. 


VALUE OF SEED AND\ MEAL FOR FEED, 


It will be well to bring together here concisely the results of the foregoing 
discussion: 

One pound of cotton seed equals 1.13 pounds of corn or corn meal. 

One pound of cotton-seed meal equals 1.75 pounds of corn or corn weigh 

One pound of meal equals 1.5 pounds of seed. 

From these figures, obtained in actual feeding tests, it will be seen that: 

1. When corn is worth 80 cents per bushel, or $1.42 per 100 pounds, or $28.40 
per ton, cotton seed should be worth $1.60 per 100 pounds, or 48.4 cents per 
bushel, or $32.00 per ton. 

2. When corn is worth 40 cents per bushel, cotton seed are worth 24.2 cents 
per bushel as feed, or $16.00 per ton. 

3. When cotton seed are.worth 25 cents per bushel, or $16.66 per ton, corn 
should be worth only 37.5 cents per bushel. 

4. When cotton-seed meal is worth $25.00 per ton, or $1.25 per 100 pounds of 
cotton seed should be worth 84 cents per 100 pounds, or 25 cents per bushel, or 
$16.66 per ton. 

5. When seed are worth 20 cents per bushel, or $13.32 per ton, meal should 
be worth $20.00 per ton. 


COTTON-SEED MEAL FOR HORSES AND MULEs. 


I do not know of any cases where cotton seed have been fed to this class of 
stock. Cotton-seed meal has been fed to a limited extent, but there is not a 
great deal of definite information at hand regarding the results of the feeding. 
I know of five reports of cotton-seed meal having been fed in connection with 
grain feeds and hays with good results, usually at the rate of about 2 pounds 
per day. 

COTTON SEED AND PRODUCTS FOR HOGS AND CALVES. 


Nearly all of the carefully-conducted experiments show that neither cotton 
seed nor meal can be fed profitably to hogs and young calves. Not only can 
they not be fed profitably, but generally they are positively injurious and 
most frequently result in the death of the animal when persisted in. Whether 
death in these classes of animals is due to such mechanical causes as loose 
lint, large amount of oil, hard and sharp seed coats, or whether cotton-seed 
products contain originally a toxic principle, or whether such is developed as 
the result of decomposition outside of or change within the animal body, is 
yet an open question, and is a nice and important one, to be solved in connec- 
tion with the problem of feeding cotton-seed products. 


RATIONS FOR MILK AND BEEF. 


To make the foregoing portion of this article on feeding thoroughly prac- 
tical, some rations, which give good results in feeding these materials, are 
added. 


% us 


es 
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For beef: 
1. 1 lb. cotton-seed meal to 4 lbs, cotton-seed hulls. Feeding all the animals 
will eat readily. 
' (Corn fodder [the whole corn plant], or the grass hays, may replace a por- 
tion of the hulls in this ration.) 
2. 1 lb. cotton-seed meal to 5 lbs. corn fodder (whole corn plant). Feeding 
all the animals will eat. | 
3. 1 lb. cotton-seed meal to 6 lbs, grass hays. Feeding all the animals will 
eat. 
4. 5 lbs. cotton seed. 
5 lbs. grass hay or corn fodder, 
13 lbs. cowpea-vine hay. 


23 Ibs, 
While these rations are specially for beef production, they are suited also 
for milk when it is not intended to make butter from the milk. 


RATIONS FOR MILK AND BUTTER. 


5. 2 lbs cotton-seed meal, 
3 lbs. corn meal. 
3 lbs. wheat bran. 
15 ibs. grass hay, corn fodder, or stover. 


28 lbs. 
6. 2 lbs. cotton-seed meal. 
6 lbs. corn meal. 
8 lbs. grass hays, corn fodder, or stover. 
8 lbs. cowpea-vine hay. 


24 Ibs. 
7. 2 lbs. cotton seed. 
2 lbs. corn meal. 
4 lbs. wheat bran. 
8 lbs. grass hays, corn fodder, or stover. 
8 lbs. cowpea-vine hay. 


(Pasturage may take the place of the hays or coarse feeds in these rations, 
and cotton seed especially are fed to best advantage in combination with pas- 
turage or an abundance of coarse feeds.) 

These latter rations (5, 6, 7) will suit as well for beef, but are more ex- 
pensive than the first ones. They will produce a good quality of butter. 
Their nutritive ratios (comparative amounts of muscle making and heat and 
force producing constituents) vary from 1:5.4 to 1:6.1. The grass hays and 
corn fodder may be replaced by ensilage or green forage by allowing about 
314 pounds ensilage or forage for 1 pound of the other feeds. 

Animals weighing about 1,000 pounds eat 20 to 25 pounds of dry feed per 
day. Larger ones eat more, smaller ones less, It is to be borne in mind that 
a certain amount of feed is necessary to run the animal machine. All be- 
yond this goes to the production of milk and butter and beef. Liberal feed- 
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ing, then—close to the limit of the animal’s appetite without gorging and 
getting it off its feed—is the most economical feeding. 


CoTTton SEED AND MEAL AS FERTILIZERS. 


Meal is much used as a source of ammonia in commercial fertilizers in the 
cotton States, and the seed are used directly by farmers for fertilizer in no 
small quantity. A ton each of cotton seed and meal contain ammonia, phos- 
phoric acid,and potash (on basis of values given to these constituents in raw 
or unmixed fertilizer materials in this State) to the value of: 


One ton (2,000 lbs.) cotton seed contains— : 
Ammonia: Th IDS at 14 CODts 44-0 ge ae a eee oon eee eee $10.50 


Phosphoricracid'.26. (ps. at accents. ia ae ae or eae ene are 1.04 
Potasa: 24 1S. a bi COUUS chs: a0 wate eas ees ee eo ee. ee 1.20 
Fertilizing yalue of a.ton-of cotton: seed 40%. 60s. ous cee $12.74 


One ton (2,000 lbs.) cotton-seed meal contains— 
AMMmoniasl7OApSs atl scents 5 A cal. syiaices ie ate oe RE ee $23.80 


Phosphotic-acid 5tlbe..at4 cents’. a pes sate eee eee 2.24 
otashssb lpsicat hy Centennial a eens Taian ia 1.80 
Fertilizing value one ton cotton-seed meal ............2.....5. $27.84 


It takes 2.6 tons of seed to make a ton of meal. 

The above figures expressing the fertilizer value of cotton seed and meal 
are on basis of prices quoted the past spring for raw or unmixed fertilizer 
materials in retail lots for five tons or less, for cash, at the factory. Accora- 
ing to these valuations, when kainit delivered on the farm costs $12.50 per 
ton, 13 per cent acid phosphate $11.20, nitrate of soda $50.00 per ton, and dried 
blood $45.00 per ton, cotton seed are worth as a fertilizer $12.74, or slightly 
more than 19 cents per bushel of thirty pounds, 


VALUE OF COTTON SEED ON THE FARM. 


The foregoing figures were stated to be on basis of prices of fertilizer ma- 
terials at the factory. The farmer would have to pay freight, merchants’ com- 
mission, and cost of hauling to the farm, if he sold his seed and bought an 
equivalent amount of fertilizer materials to replace them. The price of seed 
should, therefore, be increased to meet this additional cost, and would be 
something like the following: 

When 13 per cent acid phosphate delivered on the farm costs $14.00 per ton, 
kainit with 12.50 per cent potash costs $14.00 per ton, and nitrate of onda 
$60.00, dried blood of 16 per cent $50.00, and fish-scrap $32.00, then cotton seed 
are worth on the farm $14.64, as follows: 


One ton seed contains— 
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This is equal to 22 cents per bushel of 30 pounds. 

Or, in case it is desired to buy acid phosphate and kainit or some other 
potash salt to use with the cotton seed to make a complete fertilizer for cotton, 
corn or other crops, the seed will have a still higher value, as the same 
amounts of ammonia, phosphoric acid and potash always cost more in a mixed 
fertilizer than in the unmixed materials. Looking at the value of seed as 
fertilizer from this standpoint, when a mixed fertilizer, containing 8 per cent 
available phosphoric acid, 2 of potash, and 2 of ammonia, costs delivered on 
the farm $18.00 per ton, cotton seed are worth $16.34 per ton, as follows: 


One ton seed contains— 


UTC a eh eS EE LS CONS. oc cisrs sles Gusto bis ala ek aloes wielee pute $13.50 
PMS UOPIC: ACI Ga GahS. Bb: Oia COILUS “agora wie toga sal sc craters w aad cielo ace 1.385 
te ere halt Gee COM LE en cuia le nets celet ii Ae aieieie bck wo ae Ose Wieieiae ees 1.49 
MGeLiizin rev almG2OL- ONG; TON “SOGOU o5e sa yoleavonev, os iee sardles a oes ehece ele $16.34 


This is equal to 24.5 cents per bushel. 
Should the 8-2-2 fertilizer cost $20.00 per ton, then the seed would be worth 
$17.16 per ton, as follows: 


One ton seed contains— 


Danae PSA AO COULS Ls a teens ects oly Rates eo loads $15.00 
POOCHINOMG Belt. 205 US. bro. O) CONUS arc ny oe otic ee ais se ealbtoeene 1.51 
OLAS ee 7 POS a eA GAGs. COM LS ic clots gts a sow crew 0/6" aioe es ee webioean 1.65 
Hercuizins valievor.one ton, SCG ~2). oe eel... eek vais kh Se Pedals $17.16 


This is equal to 25.8 cents per bushel, 

The value of cotton seed as fertilizer has been presented along with the 
cost of ordinary fertilizer materials and a complete fertilizer because the 
seed, if sold from the farm, would have to be replaced, to a considerable ex- 
tent at least, by these materials for the farmer to use in mixing, or else bya 
complete fertilizer. This is, perhaps, the best way to convey an idea of what 
it will require to replace the seed, if disposed of, and every farmer should 
calculate what it will cost to bring back to the farm fertilizer material of 
equal value to the seed before deciding on the price at which to gell them. 


WHAT DOES THE OIL Mitt GET OUT OF THE SEED? 


At present prices the oil mills are getting for the products from a ton of 
seed: 


Caen CA Ae $20.00 DELTLONG yao vid tees oo Mee ste Saale os he ese $9.06 
Me eTOCs CUAL Go. COULSy ad ash oon sie d a Shia eh ed ees Lora 
SIN Le er Oe DOT LOI. < eo ioncey as Lalas hak ob ee 2.13 
SAM UL UOR I EL a COU 8 ceo tiy vtict bho Ress aie bak THC Ss whe “15 


CAM al SEPP 9 pee 8 Re oN Sia AEE nS Th + go RE ee 


2 gi RLS 27 ei G5 RE in i i Oe ra a a $24.15 


Ng 
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These products cost the oil mills: 


First cost-ofseediati2o eente per: Dusnely stk 2 ones otras ees $16.66 
Cost of working, bags, fuel, Ctc,....... cece sere rere ceceeces 3.50 
PGA st ee esx Re oN PE RI eI eee Dees $20.16 


This leaves a net profit of $3.99 per ton of seed. Of course, where freight 
is paid in addition to above cost of seed it must be deducted from profit. 
On basis of the foregoing we are justified in drawing the following 


CONCLUSIONS: 


(1) That cotton seed are worth as fertilizer on the farm between $14.00 and 
$17.00 per ton, depending on the prices paid for acid phosphate, kainit, nitrate 
of soda, dried blood, etc., and whether they are bought already mixed in a 
complete fertilizer or before mixing. 

(2) That with cotton-seed products—oil, meal, hulls and lint—at present 
prices there is a good profit for the oil mill with seed at 25 cents per bushel, 
and if the products rise, the price of seed should increase. 

(3) That 1 pound of cotton seed equals in feeding value 1.13 pounds of 
corn or corn meal, and when corn is worth 80 cents per bushel of 56 pounds, 
cotton seed are worth 48.4 cents per bushel of 30 pounds. With corn at 40. 
cents, cotton seed are worth 24.2 cents per bushel, or $16.00 per ton. 

(4) That 1 pound of cotton-seed meal equals in feeding value 1 3-4 pounds 
corn or corn meal. 

(5) That 1 pound of cotton-seed meal equals in feeding value 1 1-2 pounds 
of cotton seed, and when seed are worth 25 cents per bushel, or $16.66 per 
ton, meal is worth $25.00 per ton; and with seed at 20 cents per ee ($13.32 
per ton), meal is worth $20.00 per ton. 


SPARE THE BIRDS. 


Nature and man have different methods of forest planting. Nature is de- 
liberate, man always in haste. Nature begins with the seed, man demands a 
tree already grown to start with, the larger the tree the better. Nature de- 
signs variety, all sorts of trees mingled together, some of economic worth, 
many being valueless for commercial uses, 

We view a forest: A hurricane sweeps through the wood leveling the tim- 
ber by a single blast; miles of territory are cleared of all forest growths. 

Time passes: The dead trunks feed the fire which completes this work of 
destruction. 

Nature abhors a barren waste and in time begins the work of restoration. 
Birds fly across the treeless plain bearing food for themselves and their 
young and deposit here and there such seeds as compose their food. Each 
stump serves as a perch for one after another of these songsters; every rock 
and crag make favorite stopping places about which numerous seeds are 
sown. | 

Then squirrels come with their store of nuts for winter use, selecting choice 
spots for store-houses, which become well filled as these graceful creatures 
ply often from’yonder nut trees to their hiding places. 
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The wind blows briskly, and thickly fly the downy thistle, the cottony seeds 
of the willow and populus families; whirling with rapidity come the heavier 
winged seeds of liriodendron, ash and maples, which alighting here and 
there, bury their heads neath the soft mud of the water-soaked soil; further 
on the lighter seeds of elm are wafted, strewing the ground as with snow. 

Seeds of herbaceous plants are scattered hither and thither, as the winds 
and birds gather them up from the verdant spots to be strewn where there 
are none. Gently the falling leaves from the adjoining forests, spread a 
light cover hiding the scattered seeds and affording protection from the ele- 
ments. Soon the snowflakes fly thickly and fast; a mantle covers the land. 
As the surface is melted by the sun and frozen when night comes on, the 
snow crust forms an ideal play ground for the wind, which scattering the 
seeds from cones of hemlock, pine and spruce, drives them fiercely over the 
snow until they are caught by some obstacle. 

Spring comes, with rains; the rushing waters overflow their banks, picking 
up the twigs with clinging seeds, bear them further down the stream, and 
spreading over the treeless wastes deposit them to sink into the yielding soil. 
With the warm, life-giving sunshine of spring the seeds thrust downward 
their rootlets, while upward reaches a bud, when two tiny leaves appear as 
harbingers of spring. 

And thus a forest is born. Not in a day, or a year, for nature takes her 
own time and methods to accomplish her objects, yet in due time a natural 
forest covers the spot which accident or design had made barren. Here are 
beech, ash and maple, there a clump of elms, a walnut and hickory alter- 
nating with blackberry briars and elder, hemlock with pine; trees of mam- 
moth prorortions and shrubs of low degree; ginseng, violet and twining 
grape strive for space to spread their roots and display their peculiar attrac- 
tions. 

Yonder chestnut will afford abundant nuts for boys and squirrels; these 
hackberries, cherries, grapes and elderberries will feed the birds which 
planted them; that oak may become a knarled monarch among whose 
branches birds will twitter their songs of love, build their nests in safety and 
feed upon its countless acorns, which, as if to acknowledge its dependence 
pon the birds:and small animals, it supplies in such abundance. 

Certain birds plant nuts and acorns with systematic regularity, burying 
them neath the surface, one in a place, expecting ere long to find its food, 
either from an enclosed egg which will in time become a fat luscious worm, 
or elise the meat of the acorn. . 

In Arizona the Blue Jays gather the pine nuts and bury them singly at a 
depth of an inch or more, in the arid sands. Here they are preserved for 
months, or until the snow has fallen and melted, moistening the seeds. In 
this manner the pinon is planted. 

The wild cherry but for its tasty, juicy berries, as also the hackberry, 
would soon become extinct, or at least confined in narrow limits, but for the 
birds. These seeds have no wings to be borne by the winds; they do not 
readily float upon the stream; they would simply drop to the ground and 
spring up in thickets directly beneath the parent tree. But when devoured 
by birds they are distributed far and wide, the seedlings taking root wherever 
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a tree or rock or fence Bepriiia a bird to perch. Thus they are perbettiated 
and extended to various portions of the globe. 

The aromatic seeds of the juniper or cedar, will only germinate under con- 
ditions of heat and moisture, such as are found in the crop of fowls; the 
shell being too hard for the enclosed germ to open; hence would fall to the 
ground and perish for want of moisture but for the birds. 

The wild apple, pear and pulpy fruits are similarly transferred to distant 
points, thus insuring the perpetual propagation of such trees, 

The beech with its savory nuts, as also chestnuts, chinquepin and other 
small nuts are borne to hiding places for food by birds and squirrels, while 
an ample share find their way to the ground, forming new forests. 

The Cross-bill with its peculiar mandibles, opens the cones of pine, extract- 
ing the seeds, of which it is fond, and distributes many in flight. . 

Birds often practice the art of grafting. The mistletoe of Christmas-tide, 
living as a parasite upon the branches of large trees, has clusters of small 
white berries which contain the seed. These are transferred from branch to 
branch by adhering to the bill; the bird pecks into the bark to remove the 
seed which thus becomes engrafted into the tree. 

Are the birds disturbed in the woods? So also the forest is constantly 
harassed by enemies which menace its destruction. 

Age and decrepitude are common to trees as to animals; their existence 
terminate in decay. Were it not for nature’s army of birds, aided by their 
allies, the squirrels, many sort of trees and plants would become extinct. 

Boring insects penetrate the bark and wood, existing upon the sap of 
growing trees, and unless held in check by hungry birds, multiply rapidly 
and eventually destroy the forest. 

Destructive bark beetles become so numerous as to completely girdle large 
numbers of pine trees. They live upon the cambium which forms the con- 
necting tissues of bark and wood; their burrows encircle the trees and pre- 
vent the sap from ascending to support the foliage which withers and dies. 


Woodpeckers, whose instinct excels the marvelous X-rays, discover the 


beetle beneath several inches of overlying bark and boring through thrusts 
in his long tongue drawing out beetles and larve. 

In an Official report, made to the Commissioner of the Land Office, of my 
visit to the Black Hill forests, I stated that in one tree eight inches in diame- 
ter, we counted and estimated 10,000 beetles and larve. The bark came off 
in sections, having been entirely separated from the wood by the insects. 
There were no woodpeckers, and few other birds, while one-third the entire 
forest was dead. 

Aphides suck the juices from leaves and tender stems; a horde of worms 
infest the buds, devouring the vital organs of trees, birds are always on the 
alert; hungry they awake at early dawn to breakfast upon these enemies of 
the forest. Impelled by hunger they continue their labors all the day gather- 
ing in the flies, mosquitoes, bugs and worms, thus keeping them in sub- 
jection. 

One battalion hovers around the Conifers in search of beetles; other scouts 
seek those enemies which curl the leaves and feed upon the juices; a regi- 
ment is kept on special service as snake and vermin destroyers; a large 
brigade is on duty watching for mice in the open fields by night, returning to 
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the forest during the day. In this way owls and hawks earn that living 
which human kind denies them, but shoot upon all occasions. 
In return the forest affords shelter for the birds; their nests are built 


_among the branches, hidden by leafy canopies from the intrusion of numer- 


ous enemies and sheltered from storms. 
It is natural for all animal kind to seek seclusion at times; nesting places 


are sought safe from view; only in the thick woods can perfect security be 


found. Here insects abound, berries, fruits, nuts and oily seeds are in pro- 
fusion; happy is their lot. Small birds without the forest have little chance 
for their lives, where animals of the cat tribe or birds of prey have every 
advantage. 

With the disappearance of the forests bird food is insufficient; they are 
driven to the fields and slaughtered. The balance in nature being destroyed, 
insects increase immoderately and are driven to feed upon orchard and 
domestic trees in our gardens. So additional burdens are placed upon the 
husbandman who unwittingly contributes to his own misfortunes. 

Fifty years ago the San Jose scale, codling moth, wooly aphis, plum 
curculio and a host of pests now so common, were not known, or gave so 
little trouble as not to attract attention while fruits of all kinds were 
abundant where there were trees. 

Surely no one can imagine that these pests were created during the past 
half century; not all! of them were imported from countries which had cen- 
turies ago cleared away their forests. No! they were intended to be kept in 
subjection by nature’s laws, which invariably preserves a balance. 

Destruction of forests reduces the number of birds and quite naturally 
insects multiply as a result. 

Protect the birds; increase the forests, and insect pests will gradually 
cease their annoyance. JOHN P. Brown, 

Secretary Indiana State Forestry Association. 
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SPRAYING ORCHARDS FOR INSECTS AND DISEASES. 


By FRANKLIN SHERMAN, Jr., ENTOMOLOGIST. 


The greater part of this article is devoted to a consideration of spraying 
as a means of protecting fruit trees from insects and diseases. As an intro- 
duction we shall quote in full, name and all, a letter lately received from a 
plain, practical farmer in Durham County, who took up spraying last spring, 
for the first time, at our advice, and who carried it out according to our 
directions. Here it is: , 
“BAHAMA, N. C., October 14, 1901. 
“Me, FRANKLIN SHERMAN, JR., ENTOMOLOGIST, Raleigh, N. C. 


“You doubtless remember writing to me the latter part of July or the first 
of August, asking what effect spraying had on my apple trees. 

“T was not then prepared to answer, nor am I prepared to fully answer to 
my own satisfaction now, but will do the best I can.* : 

“On the 4th of April I sprayed some of my trees partially (all spraying 
was done with the Bordeaux Mixture and Paris Green).~ The wind was so 
strong I could not spray as well as I wished. 


“Again, on May 2d, I sprayed same trees well, and about seventy-five other ~ 


trees. (By this time I could see benefit of first spraying by death of cater- 
pillars, and greenness of leaves, etc.) 

“On May 23d I sprayed all again. 

“Now for the results: 

“IT had more matured apples than I have had in one season for the past ten 
years. 

“Of course I had Bitter Rot and insect pests plenty, but not more than 
fifty per cent of what I have usually had. 

“All trees sprayed are as green, or nearly as green, as they were in sum- 
mer. Next to the ground they are as green as in summer. 

“What I mean to say, is, the leaves are off of the top branches, while lower 
down few of the leaves are off. 

“I sprayed one side of a large fall apple tree. (I got no apples, for it was 
not the tree’s year to bear.) The side I sprayed is green to-day, while the 
other side has no leaves. 

“To be brief, all trees sprayed are full of leaves, while those not sprayed 
are destitute of leaves. 

“This is an off year with my trees. They were nearly all full of apples 
last year, but all that ripened after the Harvest apple were affected with 
Bitter Rot. This year I had, say, half a dozen trees that bore no apples Jast 
year, that were loaded with apples this year; some were affected with Bitter 
Rot, but not near so bad as heretofore. 

“Another thing I have noticed (and here may be something for a scientist 
to think about): Apples on the top of trees, and wherever exposed to the 
full rays of the sun, are much worse affected with Bitter Rot than those 
covered, or fully protected from the rays of the sun by leaves. Indeed, I can 
not find an apple where I can be certain the sun has not shined upon it, that 
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is affected with Bitter Rot. I also observe that no apples are affected till 
they get about grown and begin to ripen. 

“IT am very well pleased with my experiment spraying this year, and will 
spray again next spring more thoroughly than I did the past spring. 

“T have some Mattamuskeet trees full of apples now; limbs on the north 
Side of tree, low down, where the sun could not get to them, are full of nice 
apples not affected, while other parts of the tree are affected. 

“Yours truly, Rae Coe Tiny yore 


It is needless to argue whether this farmer believes that spraying was 
profitable for him. He must be a strange fruit grower who is not con- 
vinced by such a letter. 


SPRAYING IN GENERAL. 


Within the last few months we have found that quite a number of our 
farmers and fruit growers are now interested in the matter of spraying, 
and. we have thought it desirable to prepare this article for the guidance of 
those who are taking such an interest in the matter of protecting their crops 
from the ravages of insects and disease. 

The time has now arrived when the best fruit and garden crops can no 
longer be grown unless they be protected from the insects that attack them. 
The truth of this statement was abundantly illustrated in the middle and. 
eastern sections of the State this year with the apple crop, which was very 
much damaged by Codling Moth, Tent Caterpillars, Leaf Rust, Bitter Rot, 
Fire Blight, and to a lesser degree, by various other pests. 

In some localities the writer hag found that certain farmers had pur- 
chased spray pumps, but had in some cases found them unsatisfactory. This 
is not due to any fault in the principle of spraying, but because the farmers 
did not understand the requirements of the case. We found a farmer who 
grows many acres of tobacco, who was spraying for Flea-bugs with a hand 
atomizer, the tank of which holds not more than half a gallon. To anyone 
who is familiar with spray pumps and their uses, this condition is almost 
incredible. Such little pumps as here referred to answer fairly well for 
spraying a few plants, such as roses or ornamental vines in the yard or win- 
dow, but are wholly unsuited for general field use. The farmer who buys 
one of these makeshifts for a dollar is paying a higher price for his results 
than the man who spends ten times as much on a serviceable spray pump. 
A good spraying outfit is a durable piece of farm machinery and should be 
purchased and cared for as such. No one would expect to buy a respectable 
plow for two dollars, neither can a good spray pump, at this time, be secured 
for a few cents. We are not objecting.to the cheaper devices for the uses to 
which they are suited, but the idea of purchasing a pump which carries one 
or two quarts of the spraying liquid, for use on field crops, ig based on a 
misconception. If many of our farmers have experimented in this way, it is 
no wonder that they have formed the opinion that spraying is too costly 
and troublesome a practice to be senerally adopted. ; 

There is another device on the market which is now attracting some 
attention. This is a lantern for trapping moths and other flying insects. 
We are told that this, or similar devices, are to exterminate the noxious in- 
sects and replace spraying. Some of our growers have purchased these, and 
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such as use them are usually enthusiastic over the apparent results. But 
the results are more apparent than real. Insects are attracted to lights, 
and hundreds of them are killed by these trap-lanterns, but it is only in very 
rare cases that any appreciable results will come from their use on the 
farm. A farmer who was very much pleased over one of these devices was 
telling me in glowing terms of the many moths that were destroyed by it. 
Of course it destroys them, but it destroys good and bad insects alike, and 
further, of what avail is this destruction when it comes to male moths, and 
females which have already deposited the eges? The trap-lantern idea is 
old; it has been tested and assigned to its proper place, which is not a very 
conspicuous one. It has its uses, but they are not common. 

It should be said that spray pumps are now made which throw a fine, 
misty spray, with which it is easy to completely wet an apple tree of moder- 
ate size, in a few minutes. It must be emphasized, however, that spraying 
must be done with absolute thoroughness. The most wasteful spraying, 
both in time and money, is that which is not thoroughly done. If you are 
spraying for scale insects, plant lice, or other insects that suck the sap from 
the plant, you must so apply the spray that it shall come into contact with ~ 
the insect itself. If you are spraying for caterpillars, beetles, or other insects 
that chew the food, every portion of the leaf surface should be wet with the 
spray. his is practically impossible on trees of any considerable size, but, 
nevertheless, it should be the aim, and should be accomplished, so far as is 
possible. The one leaf or bud that is not covered by the spray, seems to be 
. just the one that will be taken possession of by the first insect, or disease 
spore, that comes along. It does not answer to, point the nozzle at a tree, 
squirt a few drops into the foliage, and then move on. The writer has known 
persons to spray in that way. Perhaps spraying does not pay under such 
circumstances! 

Spraying does not make a crop. It is only a protection, or, as Professor 
Bailey says, it is an insurance against the ravages of insects and disease. 
In some seasons there will be no fruit when we spray, and on other years 
there will be good crops without the aid of sprays. But there will frequently 
‘be years when the man who sprays will have an abundance, while his neg- 
lectful neighbor hag little or none. In almost every year there will be a 
profitable balance in favor of the spraying. 

We do not expect to exterminate the insects and diseases in our orchards 
by spraying or any other method. What we do expect to accomplish is to 
hold these pests in check, and not allow them to ruin either the crop of any 
one year, nor the orchard itself. There will always be rots and rusts and 
caterpillars to fight, and you need not hope to spray for a few years, exter- 
minate the foes, and then neglect the spraying. It must be maintained as 
one of the regular operations in the orchard. 

Do not be hasty in coming to the conclusion that spraying is too expen- 
‘sive an operation for you to practice. 


SPRAY PUMPS. 


We challenge a thorough, fair test of the measures we recommend. They 
are founded on actual practice, and, when tested, we will be pleased if farm- 
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ers will report results to us, whether they be favorable or otherwise. Now 
let us talk about the pumps themselves. 


FIG. 


——— 


1.—BUCKET PUMP. 


Bucket Pumps.—(Fig. 1.)—These are the simp- 
lest and cheapest of the serviceable spray pumps. 
They consist essentially of the cylinder, piston, noz- 
zle and a stirrup or foot-rest. The liquid is placed 
in a bucket. The pump is then put in the bucket, 
the foot-rest being outside, and by placing the foot 
on it, the pump is held steady while being operated, 
With spray pumps the hose that is furnished is 
usually about four feet long. For nearly all practi- 
cal purposes a longer hose is necessary, and a 
seven-foot extra section can usually be had for 
about two dollars, from the pump-makers. Some 
of these pumps are furnished with a clamp, with 
which they are attached to the bucket, while others 
are lifted from the bucket while moving from place 
to place, or stand loosely in it. Those which are 
provided with a clamp are preferable, but are, of 
course, a little more costly. 


Bucket pumps are good for limited use, as for experimental purposes, or for 
use on a few fruit trees or vines. For use on not more than twenty or 
thirty trees, a dozen vines, and very few Irish potatoes (these are the plants 


Fig. 2,._SIMPLE KNAPSACK PUMP. 
(The Deming Co.) 
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Fig. 3.—KNAPSACK PUMP. 


Provided with separate tank for oil. Such an 
arrangement does away with the necessity 
of making kerosene emulsion by hand, 


(The Deming Co.) 
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which nearly always give profitable return for spraying) these pumps are 
very serviceable. They are also of use to the farmer who is not convinced 
of the value of spraying, and wishes to try it, but who does not wish to pur- 
chase a more expensive pump. The price of these pumps, with hose, nozzle 
and all complete, ranges from $2.00 to $7.00. 

Knapsack Pumps.—(Figs. 2 and 3.)—-These are the pumps that are most 
desirable for general garden use. With these the pump and tank for carry- 
ing the liquid are combined into one piece of machinery, and the whole is 
fitted to be carried on the back, straps passing over the shoulders and under 
the arms. The pump-handle hangs down in front of the operator. These are 
most desirable for spraying low-growing plants, such as potatoes. They are 
also good for use on grapes and are used for apple and other fruit trees, but 
they are not always best for doing work in which the operator has to stand 
perfectly erect, with the head turned upward, as is necessary when spraying 
large fruit trees. In such cases, the weight on the back is apt to give some 
difficulty in maintaining his balance. However, they are advisable for any 
amount up to 75 or 100 trees, and are by all odds best for potato patches and 
vineyards of ordinary size, and for general use in the family garden. Prices 
vary from $10.00 to $20.00. 

Barrel Sprayers.— (Figs. 5 and 6.)—These are not essentialy different from 


— 


Fig. 5._SIMPLE BARREL SPRAYER. 
(The Deming Co.) 


the preceding, but the pumps are usually stronger and are mounted in larger 
and stronger barrels, or in tanks, intended to be placed in a wagon or cart 
and drawn by horses. These are the pumps used mostly in the large commer- 
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cial apple orchards, and are to be recommended for orchards containing over 
100 or 200 trees. Prices vary from $20.00 to $35.00. 

We advise our farmers to secure catalogues on spraying apparatus from 
the following firms, and study them closely to see which pumps will be best 
suited for their use. Ask definitely for their catalogues on spraying appa- 
raius, as otherwise you may get a catalogue on steam pumps, well drills, etc. 


e 


Hi 


( FIG. 1100) 


Fig. 6.—BARREL SPRAYER WITH TANK FOR OIL. 
(The Deming Co.) ‘ 


Some of these catalogues contain valuable articles on spraying, which are 
also recommended to full consideration. They are written by men who 
know whereof they speak. We know all the firms here listed to be honor- 
able, and we recommend them to your consideration and patronage: 

Goulds Manufacturing Co., Seneca Falls, N. Y. 

Deming Co., Salem, Ohio. ; 

P. C. Lewis Co., Catskill, N. Y. 

Field Force Pump Co., Lockport, N. Y. 

Morrell & Morley, Benton Harbor, Mich. 

H. B. Rusler, Johnstown, Ohio. 

We often hear the complaint that spray pumps cost too much. To this we 
can only say that they are worth much, and that it costs a good deal to make 
them. The working parts have to be of brass, if the pumps are to endure, 
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and the machinery of a spray pump is usually more or less complex. Itis 
for these reasons that we condemn the flimsy excuses, when it comes to 
spraying farm crops. Whether or not a spray pump is too great an expense 
must depend largely on how much you value your trees, vines and garden 
crops. If you have only a few half-starved trees and do not intend to treat 
them fairly, but expect them to bear while being robbed by weeds and grass, 
while you devote your entire attention to your cotton, tobacco or grain, then, 
of course, a pump costs too much. But if you take a pride in handsome 
trees, and fine fruit, you will never regret the expense of a good pump. Such 
a pump is a piece of improved farm machinery, and should be housed and 
cared for accordingly. 
SPRAYING MIXTURES. 


General Considerations.—There are a number of different spraying mix- 
tures, each suited for definite uses. No one mixture is good for all troubles, 
though we are able to combine mixtures so that they are sometimes good for 
many ailments at once. A most remarkable example of this is the combina- 
tion of Bordeaux Mixture and Paris Green, which is the most widely useful 
of all spraying preparations. 

We may say that, in a spraying mixture, (1) if Blue Stone (Copper Sul- 
fate) is used, it is to kill the blights, rusts and other diseases that attack 
the plant. (2) The use of Paris Green is to kill caterpillars, beetles, and 
other insects that chew the food, and eat the actual tissues of the plant. 
(3) Lime is useful in keeping the Paris Green from settling to the bottom 
of the vessel or tank, and also to prevent Paris Green or Blue Stone from 
burning the foliage. (4) Kerosene and other oily sprays are to be used 
against plant lice, scale bugs, and such other insects as suck the sap and 
do not eat the tissue of the plant. If the farmer will remember these four 
points it will aid him greatly in solving his spraying problems. 


BORDEAUX MIXTURE.—FORMULA. 


Plies STOO Ge hee ss eae ee eva ias ce eee a aka a op nea oles SIDS, 
brie CEPCRH ) ies ae ew ee Ps Fee eras Sect an eats ee ate es ores ee 5 lbs. 
mY Ac) Ana Oa gs ORE Be SN ell A Ara A aS Sin Se SS BN res eae Oe he a a 50 gals. 


Directions.—Put 5 pounds of Blue Stone in a coarse cloth sack and sus- 
pend it in 3 or 4 gallons of hot water. Work with the hands occasionally to 
hasten dissolving. When dissolved, pour into a clean barrel and add water 
to make 25 gallons. Now slake 5 pounds of lime, adding the water slowly in 
slaking so as to avoid grits in the lime milk. When the lime is completely 
slaked, pour into a clean tub or keg and add water to make 25 gallons. Now 
pour this into the barrel with the Blue Stone, and stir thoroughly. This 
makes 50 gallons. If you do not wish to make as much as this, you may re- 
duce the amounts, but the proportion should be kept about as indicated. 

Test for Bordeaux.—It is now desirable to test the Bordeaux to see if 
there is plenty of lime present to prevent the Blue Stone from burning the 
leaves. For this we use Dissolved Ferrocyanide of Potassium. Any’ drug- 
gist can supply this material, and a gill is enough to make all necessary 
tests for a year or two. Add a few drops of this to the mixture without stir- 
ring, and if it makes a purple or crimson color, more lime milk should be 
added until no color results from the test. 
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Bordeaux Mixture and Paris Green.—In preparing this material we make 
the Bordeaux exactly as prescribed in the foregoing formula, and then add 
one ounce of Paris Green for each 10 gallons. The Green is first placed in a 
china bowl or cup and mixed with a little water to form a thin paste, which 
is then poured into the barrel of Bordeaux, stirring the whole thoroughly, 
so that the poison shall be distributed throughout the whole barrel. 


PARIS GREEN AND WATER.—FORMULA. 


PMA OT OTe tae Men NEG aicc ete ss GhAE pc Te a alleys) gn'batiel kiah om eiene Tabane 6 cantare 1 ounce 
VLA SS 0S EUS Be aie 3 Me eA gle ar Fe SOP ee pen Me hasayene auhista’ a7 kisah 1 ounce 
UALS ER BLM VE, 2g Sen Cs ORR ase tr On i Re AEN eo eet ARR a Be OR ee 10 gals. 


Directions.—Mix the lime with water in a bowl to make a thin paste and 
pour into the water; stir thoroughly. Now do likewise with the Green. 


Stir. 
KEROSENE EMULSION.—FORMULA. 


PPE EORO IC ua fry die Sete edie Hi Ew Rae oe k Wb gree Eee oA nreie went blots 2 gals 
RE ato erence ures Peiaiy 20s ee eave) swag iat binigcn cla loins kw a’viere eS aye. alas 1 gal. 
TELE LVALE Si TIT OLE LT OU) 1s ar uiee- cus arals A hee Grew Chor ee nee Be Pa hee Y% lb 


Directions.—Shave the soap into thin pieces into the water. Place on 
stove and heat almost to boiling to dissolve the soap. Remove from the fire 
and pour in the kerosene and churn the mixture very thoroughly with the 
pump, by turning the nozzle into the vessel. This gives an emulsion of 66 
per cent kerosene, which may now be diluted with water to the strength 
desired. . 

Note.—Several dealers in spraying apparatus make pumps which have a 
separate apartment for oil, and which make a fine mechanical mixture when 
sprayed. Of such pumps, those made by the Goulds Co. (see list) seem to 
be slightly the most reliable. With such pumps the trouble of making 
Kerosene Emulsion is avoided. The pumps may be so geared as to throw any 
strength of emulsion that is desired. 


USES oF THESE MIXTURES. 


Bordeaux Mixture is used against Leaf Rust of Apple, Apple Scab, Peach 
and Plum Rot, Bitter Rot of Apple, Black Rot of Grape and like diseases, 
It is not of use against insects. 

Bordeaux and Paris Green is used against the same pests as just named 
for Bordeaux, and also for Caterpillars, Potato Beetle, Apple Worm, Elm 
Leaf Beetle, and such insects as devour the tissue of the plant.. 

Paris Green and Water is used only against those insects that chew the 
food, as named under the preceding head. It is not of use against Blights, 
etc. Generally Paris Green is used in the Bordeaux Mixture, but in some 
cases, as in fighting the Flea Beetles on tobacco, it is better to use it without 
the Bordeaux. 

Kerosene Emulsion igs used against such insects as suck the sap from the 
plant. These are not affected by the other spraying mixtures. 


POINTS ABOUT SPRAYING. 


Spraying Mixtures must be kept in agitation, or the ingredients will settle 
or become separated. On this account it is always better to have a pump 
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which is furnished with an automatic agitator. Bucket pumps do not have 
these, and when they are used the mixture must be stirred every few minutes 
with a stick. Barrel sprayers are nearly always furnished with automatic 
agitators. The agitator is one of the most important parts about a complete 
spray pump. 

In spraying into the tops of high fruit trees it is best to tie the nozzle on 
the end of a pole long enough to enable one to do the work thoroughly. 

A tree should certainly be sprayed thoroughly from two sides, and if from 
three directions the results will be much more satisfactory. 
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THE GOOD ROADS CONVENTION. 


Two notable meetings have recently been held in the State, both of the 
Same character, and both with the same objects in view. One in Winston- 
Salem, the other in Asheville. 

These meetings were Good Roads Conventions, conducted under the aus- 
pices of the National Good Roads Association. 

Besides the officers of this Association, the Government Bureau of Roads 
Enquiry and the State Highway Commission were represented, Professor 
Holmes taking an active and useful part. The officers of the National Asso- 
ciation had with them a train-load of necessary machinery for building a 
section of good road. This machinery includes plows and scrapers, stone 
crusher and engine, road-roller, etc. At each place a sample good road was 
constructed, the county authorities furnishing the needful hands, wagons 
and teams for hauling the rock and making the road-bed. This actual road 
making was a practical object lesson of great interest and value to the large 
number attending the conventions. 

It is not the purpose here to give a detailed account of rhe nrooecdines: 
but rather to refer to the general trend of sentiment which marked the dis- 
cussion of the road question. 

No sane man denies the need of good roads. How to get them is the 
problem. 

THE PROPER GRADING AND LOCATING OF ROADS. 


When the country was young and sparsely settled the roads were usually 
located with reference to the convenience of families and to save work in con- 
structing. In the hill and mountain country the road went over the hills 
instead of around them. Grades of 10 and 15 per cent were not uncommon, 
and many of them still exist. Roads were located over steep hills and 
around fields to save fences and as a matter of convenience to the landowners, 
The rule was to consult private convenience, rather than the good of the road 
and public necessity. The whole system of road location needs change and 
amendment. And the first principle of road location is the public good. If 
the present road is not in the right place, it ought to be changed and put 
in the right place, cyen if it does take some of Mr. Jones’ land, or does not 
suit the ccnveniencs of Mr. Smith. The adoption of the no-fence law in 
most cf the State sin:plified in great measure the question of road location. 
On the new roads that have been and are being constructed in the mountain 
country (1 mean veal roads and turnpikes) oftentimes in the most rugged 
places there is scarcely a grade of over 5 per cent—that is, one foot rise to 
twenty feet in length. This shows what can be done when a road is located 
by a competent engineer, es all roads must be, instead of in the old bungling 
fashion by a jury, wio frequently locate the road almost anywhere to suit 
a neighbor’s convenience, and with little or no reference to the good of the 
road or the advantage of the public travel. 


WorRK OF CONVICTS ON THE ROADS, 


In the discussions it was evident that a strong and growing sentiment 
exists in favor of working convicts‘on the roads; and to the minds of some 
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that seemed to be the solution of the whole question. Some of the larger 
and more wealthy counties have already adopted this plan, and are working 
the convicts to great advantage. In Mecklenburg, Forsyth, Gaston, Bun- 
combe, Iredell, Rowan, Durham, Wake, Guilford and others of the larger 
counties the plan is effective, and although progress is slow, the work done is 
permanent. This system is not adaptable to the smaller counties. In the 
first place, if all the State convicts were divided out for working the roads, 
only ten or a dozen would be ailotted to’‘the county—too few to be worked 
profitably—with the expense oi guarding, feeding and clothing to be taken in 
account. But suppcse the allotment of convicts to two or three counties 
were worked together, first in one county and then in another, how long 
would it take thirty bands to work the roads in three counties, to relocate 
where necessary, dig side ditches, put in drains, build bridges, blast rocks, 
etc.? The question, te one who knows about working a road, needs no 
answer. . 

This article is not opposing the idea of working convicts on the leading 
thoroughfares, but it is too plain for argument that the roads of the 
country will never be put into and kept in good condition by the use of con- 
victs alone—even if every able-bodied convict in the State is set to work. 
The roads generally are in desperate condition, and it is now that work is 
needed. Farmers, lumber haulers, wagoners, and everybody who travel, are 
suffering and losing money every trip they make for want of better roads. 

There is only one way to get them. The people must be brought to realize 
the absolute necessity of good roads, must understand their money value, 
must feel the loss they constantly suffer from having bad roads, and must 
-Set to work and make good roads themselves. And this is to be done by 


TAXATION. 


It is unjust, unfair, unreasonable and disastrous in results to expect to 
keep up a system of good roads under the old method of poll-tax—that is, of 
requiring the same amount of road service from one man as from another— 
from the man who doesn’t own a tool fit to work the road with and who never 
uses the road except on foot, as from the man who owns lands and horses and 
wagons and buggies and who makes use daily of the roads. Every man is in- 
terested in and benefitted by having good roads, whether he is a property 
owner or not, and should be required to contribute his share of work to the 
general welfare. But this is not enough. The property of the county, the 
value of which is directly affected by the road question, must be made to pay 
an equitable amount before we will ever get out of the mire and ruts of bad 
roads. Such taxation is an investment, and adds to the value of property. 
The money is all (or nearly all) spent at home, in the township. The people . 
are none the poorer, for no money has been taken away, while the roads are 
better and the value of property is increased. 


THE: VALUE OF Goop Roaps. 


Perhaps the most convincing proof of the value of good roads is the 
experience of those who have built them. Most of us are not acquainted per- 
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sonally with good roads, and can not speak from experience. The great 
county of Mecklenburg is the pioneer of the good roads movement in North 
Carolina. In the beginning, much opposition was manifested to the move- 
ment, especially on the part of the town people, who did not want to be 
taxed to make country roads, and they said they had no interest in them. 
They have found out differently. Many country people thought the money 
spent was a useless extravagance. They have found out differently. It may 
be safely said, on reliable authority, that every class of people in Mecklen- 
burg County, in city and country alike, now favors the system which has 
given the county such splendid roads; and that the people, as a whole, would 
not go back to the old mud and mire for five times what the roads have cost. 

There is plenty of labor in the county to build and maintain good roads, 
if properly utilized. A few days’ work a year, under competent direction, 
supplemented by a reasonable tax on the property, would, in a few years, 
make a marvellous difference. It is not to be expected that all the counties 
can at once undertake macadam or stone roads; most of them can not, except 
in the worse places; but such a vast improvement may be made in the com- 
mon dirt roads, and it is these which must be our first concern. 

This road question is the most important question now confronting the 
people of the State. The country people are vitally interested in it, not only 
from an economic, but from a social standpoint. The pleasure and advan- 
tages of country life would be so greatly multiplied if neighbors had easy 
access over good roads to one another’s houses, if the children could get to 
school, if all the people could go to church. 

We are not too poor to build good roads. We are too poor to do without 
them and prosper. 
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SILK CULTURE. 


By GERALD McCARTHY, BoTANIST AND BIOLOGIST. 


I.—HISTORY OF SILK CULTURE. 


Silk, the finexiti and most valuable of textile fibers, is the product of a 
small caterpiilar, the larval form of moth, Sericaria (Bombyx) Mori, a na- 
tive of China. The modern silk-worm is in the truest sense a domesticated 
anima]. The species in the wild state seems to have ceased to exist ages 
ago. There is but 4 single species of the cultivated silk-worm, but this spe- 
cies has many varieties, some of which produce white silk, some green silk, 
and others yellow silk. There are also very numerous cultural races—each 
ne‘ghbcrhood in old silk-growing countries having a special race, usually 
called after the tewn or province. There are numerous wild moths which 
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Fig. 1-—-MULBERRY SILKWORM, COCOON AND MOTHS. 


also produce silk, but none of them can compete with the cultivated silk- 
worm. The domestication of the silk-worm took place in China about B. C. 
2700. History relates that the Emperor Hoang-Ti, of that country, had a 
brisk and inventive wife, by name Si-ling Chi. The Empress had, it appears, 
a special talent for meddling with State affairs, and became such a public 
nuisance that she was at last advised by her husband, in words afterwards 
used by Shakespeare, to “Go spin, you jade, go spin.” The excellent woman, 
taking her lord at his word, and not finding any spinable fiber handy, went 
into her garden and gathered a large number of worms she saw spinning 
cocoons on her mulberry trees. From the fiber spun by these worms she 
made silk thread. She next invented the silk reel and method of reeling 
the fiber. She finally improved the old wool loom and fitted it for weaving 
silk. On this loom, with her own imperial hands, she wove the first piece of 
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silk cloth the world ever saw. This cloth she presented to the Emperor, 
who thereupos: issued an edict directing all gentlewomen in China to culti- 
vate silk-worms and to pay divine honors to the Empress Si-ling Chi. These 
things are so done in China to this day. From the days of Si-ling Chi, silk 
growing in Eastern countries has been the special province of women and the 
younger men: bers of the household. 

From China, silk culture spread to India and Japan before the Christian 
era. It was introduced into Europe at Constantinople during the reign of the 
Emperor Justinian, about the year 550 A. D. Two Nestorian monks, return- 
ing to Constantinople from China, brought samples of silken cloth, which 
they presented to Justinian. The Emperor sent the monks back to procure 
eges of the silk-worm, and to learn how to care for the worms and prepare 
the silk. The monks brought back with them a few hundred silk-worm 
eggs, hidden in a hollow bamboo cane. From these eggs are descended all 
the Eurcpean races of silk-worms—which have brought prosperity to many 
naticus for over 1400 years. 

Silk culture was introduced into Italy in the thirteenth century, and silk 
has ever since been the chief and most profitable agricultural product of that 
country. It has always been protected and encouraged by the princes and 
governors of Italy. Silk-worms were brought from Lombardy into France 
in the seventeenth century, and the industry was encouraged by Henri IV., 
the reigning monarch. It was finally established in the reign of Louis XIV., 
by the enlightened policy of the great French statesman, Jeane Baptiste 
Colbert. 

Silk-worms were brought to Mexico by the monks who accompanied the 
army of Cortes in 1522. The greed of the Spaniards for gold, however, 
caused silk growing 10 be soon abeudoned in Spanish America. 

James L., of England, in his famous “Counter-blast against Tobacco,” 
recommended the Virginia colonists to cultivate silk-worms instead of the 
poisonous weed. He further enceuraged the industry by offering premiums 
for colonial silk, and by putlishing the following lines, more remarkable, 
perhaps, for good sense than pcetry: 


“ Where silk-worms and food do naturally abound 
A gallant trade in silk must sure be found. 
Virginia excels the world in both, 

Envy and malice can gainsay this truth.”’ 


But the superior profits of tchacco and the scarcity of domestic labor pre- 
vented the honest monarch’s advice from bearing fruit in colonial Virginia. 

Silk-worms wer2 brought to Carolina and Georgia by the first settlers, and 
the industry quickly took root. For over thirty years these two colonies ex- 
ported considerable quantities of raw silk to London. A silk-reeling mill 
was established at Savaunah in 1750. In the year 1795 over $75,000 worth of 
raw silk was exported frem Savannah. 

The Huguenots wh» settled in the region about Charleston, S. Cen 
1677, introduced silk culture, and for nearly a century from $5,000 to $10,000 
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worth of ‘silk was annualiy exported from Charieston, in addition to what 
was woven and consumed at home. 

The Revoluticnary War caused the silk industry in America to languish, 
but at its ciosc Franklin and other patriots took active measures for reviving 
it. The New England State of Connecticut, in 1783, offered a bounty to silk 
growers, and the industry soon became so considerabie that for many years, 
up to 1830, that State produced more silk than any other State in the Union 
——the output exceeding in value $200,000 per year. 

In 1826 the United States Secretary of the Treasury, Richard Rush, 
caused to be prepared and published a Manual of Silk Growing, which was for 
many years the standard American authority. Silk growing soon became 
very popular in all the Atlantic coast States. From 1835 to 1840, large nur- 
series cf the Chinese mulberry—Morus multicaulis—were planted, and a 
speculative craze set in. Yearling trees of this variety were bought ahd sold 
for $2 to $4 each. In the winter of 1840 a very severe frost destroyed hun- 
dreds of thousands of these young trees, which were now found to be not 
harcy above Washington. The speculation in trees collapsed. Hundreds of 
siik growers who had paid fancy prices for the trees were ruined. Silk- 
growiug in the United States received a set-back from which it has never 
recovered. ; 

The New England silk growers, instead of planting a hardier variety of 
mulberry and recovering their lost fortunes, now turned to silk weaving, using 
imported raw silk. During the Civil War there was a tariff duty of 60 per 
cent ad valorem on imported silk cloth, whereas the raw or reeled silk came 
in free. This gave an enormous stimulus to American silk manufacturing. 
The census of 1900 showed in operation in the United States, 483 silk mills, 
having a total capital of over eighty-one million dollars; an annual output 
valued at over one hundred and seven million dollars; 65,000 hands were em- 
‘ployed, and over twenty million dollars was paid for labor. 

A Treasury report for 1900 shows that in that year there were imported 

into the United States, duty free, 13,043,714 pounds of reeled silk, valued at 
$45,329,760. During the same year there was imported manufactured silk 
cloth to the value of $30,894,373. On this manufactured silk there was col- 
lected an ad valorem duty averaging 54 per cent. 
Practically no American-grown silk was put upon the market in the.census 
year 1900. The cause of the substantial extinguishment of the silk-growing 
industry in America will be considered in the chapter dealing with the Future 
of the Industry. Suffice to say here, that the decline of the industry in Amer- 
ica was not due to climatic causes, nor to the lack of available labor, nor the 
Jack of worms or mulberries upon which to feed them. 

The world’s production of raw silk in 1890 was as follows: 


DUB Wim variate ate ee rate eas Oe, ERC A Paulo ORONO: eee tare 7,845,400 lbs. 
eich st: tes Pac AAD REMAIN A Nba Rem ME ERR MEeE Mc cei. deal vebh ste siti Y 6,492,200 Ibs. 
ATI SSNS ee eerie ae ph ane es oe ese Ae OUR: ea 3,080,000 lbs. 
India. csv eee EN pie Prete WEALUeR wie WAAR E Gee ig Mek Stee ERE iD ee 2,224,200 Ibs. 


HTANCG: cys ahr Gk od eens Ce ie, GER Ce ee cite Deana aes 1,755,600 Ibs. 
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ASIST SE OrRity ares OARS ode wate ceMiiTeR ERIE cash pais Seg A Pee Pe 675,400 lbs. 
PHEVEL RT inet tite ate erie reg PRR clay Gre tetiah g, Mara ta ait vbr s,foney aietiehg Terk Veh ihal Dwyer wits 376,000 Ibs, 
REPO reser A Te Teale Uo sires death rate al erahot a dlayeee win arab eCeue yy ahs 303,600 Ibs. 
TUR SRM OME OP Y NOW is Fete Depo ate ge AAO Pay Re So eee aE SOL 267,500 lbs. 


II.—TuHeE Foop or SILK WORMS. 


The natural food of the silk worm is the leaves of the white mulberry— 
Morus alba, and its varieties. The red and black mulberries are less suitable. 
The so-called paper, or Otaheite mulberry of the Southern States is not a true 
mulberry, and is worthless as food for silk worms. The osage orange— 
Meaclura auriantica—a tree very closely related to the mulberry, makes ex- 
cellent food, but is too succulent and is liable to cause disease. 

The leaves of the garden lettuce and garden scorzonera are often used as 
food for silk worms. They do very well for a few days, but the worms do not 
thrive when fed exclusively upon these plants. The white mulberry and its 
varieties must always remain the standard food plant for silk worms. Silk 
culture can never be made profitable where these trees do not thrive. There 
are numerous varieties of the white mulberry, of which the best are the fol- 
lowing: 

1. Morus alba—the white mulberry. A small tree, growing about forty feet 
high. Leaves ovate, thin, smooth, glossy on both sides. Acute at apex, 
rounded at base, toothed or lobed on edges. Leaf stalks slender. Flowers 
white or pinkish, in unisexual, drooping spikes, appearing in May. Fruit 
white or red, edible, but insipid, ripe in July. Hardy everywhere from On- 
tario to the Gulf, and from the Atlantic to Pacific, 

2. Morus alba. var. multicaulis—The Chinese mulberry. This is a smaller 
tree, but resembles the above species, except that it has larger and thinner 
leaves and black fruit. It is very fine food for silk worms, but it not entirely 
hardy north of the Potomac River. It is very common in central North Caro- 
lina, dating from the speculative craze of 1840. 

3. Morus alba. var. moretti.Italian, or Dandelo, mulberry. This is a 
shrub, less hardy than the preceding, but is fine food for the silk worm. The 
Moretti muiberry is much planted in Italy and France, where it is usually 
grown in form of a hedge. It is hardy in North Carolina. 

4. Morus alba. var, Downingi.—Downing’s Ever-bearing mulberry, This isa 
seedling of multicaulis grown by the eminent horticulturist, Charles Down- 
ing. It bears for six or eight weeks of summer edible fruit of the finest: 
quality. As food for silk worms it is equal to any. It makes a very beautiful 
shade-tree, resembling the Chinese variety. It is hardy as far north as Long 
Island. Does not sucker. This is the mulberry par excellence for the South- 
ern silk grower. It does best planted in orchards about 20 by 20 feet. 

5. Maclura auriantica.—The osage orange. The osage orange is a close 
relative of the mulberry. It is extensively grown in the South and West as a 
hedge plant. It bears large and sharp thorns. This tree is rarely grown as a 
standard, but when it is it makes a beautiful tree of 30 feet height, with a 
_ spread of boughs of 50 to 60 feet. It is hardy as far north as New York City. 
Makes good food for silk worms, but rather succulent and liable to cause indi- 
gestion. ,Not as valuable as the mulberry, but it will be desirable to have a 
few trees of it for variety. 
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6. Scorzonera hispanica.—The oyster-plant. This is a hardy perennial herb 
of the composite or daisy family. It is commonly grown in vegetable gardens 
for its root, which in shape resembles a parsnip, but tastes like a very insipid 
oyster. It seeds abundantly, and when cultivated it is usually sown afresh 
every two years. It is perfectly hardy everywhere in the United States. This 
plant has recently been much praised by Russian scientists as food for the 
silk worm. It is claimed that the silk produced by worms fed on this plant is 
equal to the best, and moreover there is less disease among the worms and 
less loss by stained cocoons than when the worms are fed upon mulberry 
leaves. Scorzonera can be grown as an annual in any climate that produces 
wheat. We do not recommend scorzonera as a substitute for the mulberry, 


Fie. 2—THE DOWNING MULBERRY. 


but it will be well for all silk growers to have a small bed of this plant for 
early use when the mulberry may be retarded or nipped by late frosts. The 
leaves are cut and fed in same way as those of mulberry. 

7. Lactuca sativa.—The garden lettuce. Lettuce leaves have often been 
used as a temporary food-plant for silk worms. Any variety of lettuce will 
do, but those having hard and less succulent leaves should be preferred. 

All of the mulberries thrive best on a dry sandy or gravelly soil, which must 
be rich in plant food. The osage orange prefers a somewhat moist, clayey 
soil. All these trees grow readily from seed and from cuttings, The osage 
orange and the Moretti mulberry should always be grown in hedge form. The 
Downing, multicaulis and white mulberries may be grown as low-branching 
trees or shrubs. 

For a hedge, plant the rooted cuttings or rooted seedlings in rows two feet 
apart in the row. Usually the hedge is used as a fence around a plot of 


ground, but it may be grown in rows 10 feet apart. For the shrub form, plant 
15 by 15 feet, and make the plants branch from the ground. Prune back 


severely every second year. The leaves should not be gathered before the 
plants are three years old, and after that gather only on alternate years. The 
ground should be kept cultivated from edrly spring until July, then sow the 
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middle of row in cow-peas. Chickens or hogs may be allowed to run in a mul- 
berry orchard, as both are very fond of the fruit. Poultry and silk worms go 
well together, and make a good, all-the-year-round business. 

The best fertilizer for mulberry trees kept for silk-worm food is.a mixture 
of one-half kainit, one-quarter acid phosphate, and one-quarter nitrate of soda. 
Where fowls are kept in the orchard, less nitrate will be'needed. The double 
sulphate of potash and magnesia may be substituted for kainit. 


III.— REARING THE SILK WorRM. 


There is but one species of the cultivated silk worm, but there are many 
varieties of this species named after the color of the cocoons, and a still 
greater number of cultural races. Every important silk-growing district has 
a special race, which is believed by the local inhabitants to be superior to all 
others. Among the best-known of these races may be specified the Umbrian, 
Ascola and Marches races of Italy, and the Cevennes, Var and Pyrenees races 
of France. The Italian races are more prolific, but less hardy than the 
French. Italian raw silk is admitted to be superior to the French, and vastly 
better than the Chinese. 

In describing the life history of the silk worm, we will begin with the egg, 
in which form a start is usually made in this business. The eggs can be 
bought in the market. They cost about $2.00 an ounce. The eggs of the silk 
worm are yellowish, and about the size of a mustard seed. During incubation 
they change color, becoming violet or green. The common unit used in speak- 
ing of silk-worm eggs is the ounce. The standard ounce is equivalent to 25 
grammes, and contains about 40,000 eggs. The mother moth lays between 300 
and 400 eggs, so that it requires 100 females to produce one ounce of eges. 
But as the insects mate but once, there must be an equal number of males in 
order to have fertile and viable eggs. 

The progeny of one lot of eggs placed to incubate at same time is called an 
“education.” For convenience and to save time, it is very necessary that all 
the eggs of one batch or “education” shall be of equal vigor and general con- 
stitution, in order that they may go through their various metamorphosis and 
changes at same time. To insure this, eggs from different sources should not 
be mixed together. c 

Though the eggs of the common annual silk moth are produced in early 
summer—usually June—they will not hatch until they have passed through 
the regular seasonal variations of temperature, nor in any case can they be 
made to hatch until after six months. After February 1, however, a warm spell 
of weather is liable to start the dormant life process long before the mulberry 
or other food is available. To prevent too early hatching, it is the custom in 
Italy to send the worms from the lowlands, where most of the silk is grown, 
into the cold valleys of the Alps during the month of January. Here the 
worms are subjected to a temperature usually many degrees below the freez- 
ing point—often 10 degrees F. The same condition is effected by putting the 
eggs into a refrigerator for about a month. This period of severe cold is 
thought to harden the worms and make them less liable to disease. So long 
as they are kept dry, no ordinary amount of cold will injure the eggs. But 
the more severe the cold, the slower the eggs are to hatch when put to incu- 
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bate. On no account should the eggs be kept at or near a uniform tempera- 
ture during their dormant period. The silk worm is not a tropical insect. It 
is habituated to climatical variations of temperature, and when these fail the 
eges spoil.. The eggs must not at any time be exposed to strong or direct sun-— 
light. The period of incubation is about six days, at a temperature of about 
73 degrees F. When the eggs are set to incubate, the temperature must be 
gradually raised, beginning with the natural temperature, which is, in the 
first week of April, about 48 degrees F. Increase slowly to 55 degrees F. dur- 
ing first 6 days. Hold it so for 4 days, then increase one degree per day until 
it reaches 67 degrees F. Hold it so for 2 days. Then increase one degree per 
day until it reaches 72.5 degrees F. to 73 degrees F. and hold it so until cggs 
hatch. 

The eggs will usually hatch in six days after the temperature of 72 degrees 
F. is reached. The whole period from first raising the temperature above the 
temperature of the season to the hatching should be about 20 days. There- 
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fore, in North Carolina the start should be made about April 10, so as to bring 
the worms by May 1. It is very desirable to have the worms out as early as 
food can be had for them in order to escape the heat of June during the 
spinning-up process. The silk worm is unable to stand much heat, 

An ordinary chicken incubator may be used for hatching: the eggs, or a 
small room which can be well ventilated and kept dark may serve; a small 
stove may be used to heat the room. The floor of room must be frequently 
sprinkled in order to keep the air moist. In an incubator, use a wet sponge, 
as in hatching fowl’s eggs. A good incubator in which the temperature is 
regulated automatically is the safest and best way to hatch silk-worm eggs. 
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The eggs usually come to hand glued by the mother insect to squares of 
cloth—each square having about 300 eggs (see Fig. 6). To incubate, these 
cloths are simply laid upon shelves, or better, on a lattice frame which allows 
the air to circulate freely on all sides. A room in an attic with a northern 
window is the best incubating room. While the eggs are incubating, the 
rearing-room must be carefully and thoroughly cleaned and disinfected. First, 
scrub all the woodwork with soap and hot water. After it has dried, fumi- 
gate with burning sulphur, using 3 pounds of roll brimstone to each 1,000 
cubic feet. A room 10 by 10 by 10 feet contains 1,000 cubic feet. To fumi- 
gate, break the sulphur into small pieces. Place in a heavy iron pan. Float 
this pan in a tub of water in the room. Throw upon the sulphur a shovel of 
hot coals and quickly vacate the room. The room should have been made air- 
tight. Let stay closed 12 hours. After fumigating, the walls should be white- 
washed. The most scrupulous cleanliness must be maintained during the 
entire “education” of the worms. 

The question of space is one of very great importance in raising silk worms. 
The worms are very small at first, but they increase rapidly, and the space 
they occupy must be extended in proportion. Silk worms must never be 
stinted in room. At birth, a silk worm weighs about 1-100 grain. After first 
molt, when 5 or 6 days old, it weighs .15 grains. After second molt—8 to 10 
days old—it weighs .94 grains. After third molt—15 or 16 days old—it 
weighs 4 grains. After fourth molt—21 or 22 days old—it weighs 16 grains. 
When ready to spin up—30 to 33 days old—it weighs 95 grains, 

There are many ways of arranging the worms for feeding. In small “edu- 
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cations,” a good way is to have light wooden trays, with bottoms of cheese 
cloth or soft manila paper perforated with holes just large enough for the 
worms to climb through. The holes may be increased in size as the worms 
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grow. These frames or trays have blocks or feet at corners to raise them a 
little from the surface and allow a free circulation of air. Worms are 
voracious consumers of oxygen as well as leaves. A good size for these trays 
is 1 by 3 feet. When the eggs. on the cloth squares begin to hatch, lay a 
square on a table and place over it and just above it one of the trays, right 
side up. In the tray place some fresh-chopped mulberry or scorzonera leaves. 
The young worms will, aS soon as hatched, climb through the holes in the 
bottom of the tray into the tray and upon the leaves. As soon as the tray is 
one-fourth occupied, remove it and place a fresh tray. The eggs usually be- 
gin to hatch early in the morning. The period of active escape from the 
shells may continue for several days, but the worms of each 12 hours hatch 
should be kept separate. The eggs not hatched at the end of the third day 
from the first hatching should be thrown away, as too weak to produce vigor- 
ous worms. 

One or more rows of shelves or movable standards should be arranged in 
the center of the breeding-room—never along the sides. It is impossible to 
give the room too much fresh air. But too much light is injurious. The 
temperature must be carefully regulated. Until the first molt, keep the tem- 
perature of breeding-room about 73 degrees F.; after first molt, increase to 75 
degrees F.; after second molt, increase to 76 degrees F.; after third molt, 78 
degrees F.; during last ten days, make temperature 80 degrees F. 

Keep worms at all times free from their own excrement, and from stale, 
dried-up leaves. Fresh food should be given whenever the last feeding is 
consumed or withered. The cultivated silk worm is simply a machine for 
transforming leaves into silk. The more it eats, the greater the harvest and 
the larger the profit. The silk worm as an eater is worthy to bear away the 
palm even from a school boy. It eats and sleeps not. At least five feeds per 
day must be given, viz., at 5 a. m., 9 a, m., noon, 4p. m., 9 p. m: During the 
last age, 7 or 8 feeds must be given. Experience has shown that an average 
“education” of silk worms will, at the temperatures above noted, molt for 
first time about 5 days after birth. The intention to molt or cast the skin is 
shown by the worms ceasing to eat, becoming restless and standing with up- 
lifted head and tail. No food should be given after any worms in a tray show 
these signs of molting. 'The periods between successive molts are called ages. 
Silk worms pass through 5 ages, lasting about as follows: First age, 5 or 6 
days; second age, 4 or 5 days; third age, 5 days; fourth age, 5 or 6 days; fifth 
age, 8 or 10 days. The progeny of one ounce of eggs—about 40,000 worms— 
will, on the average, consume the following weight of mulberry leaves during 
the 5 ages above described: First age, 9 to 11 pounds; second age, 25 to 30 
pounds; third age, 80 to 110 pounds; fourth age, 275 to 350 pounds; fifth age, 
1,590 to 1,720 pounds. Total for progeny of one ounce of eggs, 1,970 to 2,196 
pounds of mulberry leaves, 

Experience has shown that the above-given quantities of leaves can: be 
gathered from 12 trees annually, or every second year from 24 trees, of white 
mulberry or its varieties grown in shrub form. The trees must be over five 
years old and in good health, and kept growing vigorously by cultivation and 
manure. 

After each molt, the worms must be “rarified” and transferred to new trays 
in which they will have plenty of room to expand. Usually during fourth age 
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they are still further rarified once or twice during the age, and during the last 
age, in which they grow more than in entire previous life, the worms must be 
daily rarified, so that at all times they will have plenty of room and food. 

In changing the worms into fresh trays, they must never be touched with 
fingers. By means of perforated-bottom trays and fresh food the worms are 
easily transferred. Some worms will refuse to pass up in to the fresh tray. 
These, if they are unusually small or inactive, should be thrown away as 
weaklings. If worms must be transferred by touch, use a fine camel’s hair 
brush. Never squeeze the worms. 

The trays with worms feeding are best kept on shelves bored full of holes, 
or what is still better, made of laths set on edge and nailed to cross pieces. 
This insures free circulation of air from below. The shelves, if placed one 
above the other, should.be about 24 inches apart. The amount of space re- 
quired by the progeny of one ounce of eggs is from 10 square feet during the 
first age; second age, 30 square feet; third age, 110 square feet; fourth age, 
340 square feet; from fourth to spinning-up, about 640 square feet. If the 
worms are kept in trays of uniform size of 1 by 3 feet, the number of trays 
required at any time is found by dividing the number of square feet above 
given by 3. 

To recapitulate: The requisites for a successful “education” of silk worms 
are, Istly, eggs free from hereditary taint; 2dly, worms of uniform age and 
constitution; 3dly, plenty of mulberry leaves for food; 4thly, plenty of room 
to grow and expand; 5thly, plenty of fresh air and an agreeable temperature; 
6thly, perfect cleanness. 

Spinning the Cocoon.—About the sixth or eighth day of the last “age,” the 
worms begin to show signs of.restlessness, such as announced the previous 
molts. They shrink in size, cease to eat, and wander about throwing out silk 
threads. The brush for the worms to spin upon must now be prepared. These 
are dry twigs of oak or other trees free from odor and gum. The twigs should 
be copiously branched and about 18 inches long. Place them in bunches along 
the shelves on both sides, at intervals of 12 inches. Tie the interlacing 
branches so that the arches will not fall apart. If the worms have been reared 
in trays, place the trays under the arches. The worms will soon mount into 
the brush and begin to spin their cocoons. There are a few worms in every 
brood which refuse to mount into the brush. To accommodate these, remove 
the trays from beneath the arches and place over each. tray a few of the 
brushy branches. These worms will spin their cocoons in the branches thus 
supplied. ‘The temperature of the room must be kept at 80 degrees F. during 
the process of spinning, which usually lasts 3 days. It is very important that 
the temperature be 80. degrees F., neither less nor more. If lower, the silk 
does not flow freely in the worm’s spinnerets. If higher, the worm is liable 
to premature exhaustion and may fail to complete the cocoon, or the silk will 
be light. 

The worms which show no signs of wanting to spin, after general spinning 
has begun, should be fed sparingly until they do. But the trays are likely to 
soon become foul from the excrement. of the worms which have already 
mounted. Cloths must be used to keep the trays clean at this stage. The 
worms in the brush must also be watched closely. If two or more are so close 
together that they are likely to spin compound cocoons, the worms must be 
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gently separated by aid of a soft camel’s hair brush. Double cocoons are 
worthless for reeling. Such cocoons must be sold for waste silk, which is 
worth only one-quarter as much as reeled silk, 
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Fig. 5.—BRUSH FOR SPINNING THE COCOONS. 


‘When the cocoon is completed—which requires about two days—the worm 
within casts its skin for the fifth and last time and takes on the form of pupa 
or chrysalis. In this condition it is surrounded by a hard, honey shell. The 
interior of the worm melts up and re-forms into the shape of the winged moth. 
The process of transformation requires 12 to 15 days. At the end of this 
period, if the chrysalides have not been killed or “choked,” the winged moth 
pushes her way through one end of the cocoon. Such pierced cocoons are 
useless for reeling, but may be used for carding floss silk. They are worth 
about one-fifth the price of prime choked cocoons, 

The cocoons for reeling should be gathered from the brush about 10 days 
after the first spinning began. The brush is carefully taken apart and the 
cocoons which are only lightly attached are separated from the branches with 
the fingers. They are at same time separated into grades according to color, 
size and firmness. The cocoons, especially those which lack firmness, must 
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be carefully handled, or the chrysalis within will be injured, will putrefy and 
stain the silk, which then has only the value of waste silk. After classifying 
the cocoons, the largest and firmest should bé picked out for “seed” for next 
year. For each ounce of eggs, or “seed,” that is wanted, 200 cocoons must be 
saved. The remainder of the cocoons are to be at once “choked” to kill the 
chrysalides. “Choking” is usually accomplished by putting the cocoons intoa 
covered, perforated-bottom tin vessel like a kitchen colander and setting this 
for one-half hour over a kettle of vigorously-boiling water. A few chips of 
’ wood shouid be put into the kettle to prevent the bubbling water from spat- 
tering and staining the cocoons. Instead of steaming, the cocoons may be 
choked by putting them into an oven and heating to 140 degrees F. and for 8 
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hours, or as long as a humming noise can be heard when the cocoon is placed 
to the ear. After “choking,” the cocoons should be thinly spread on a sheet 
in the shade and allowed to dry out thoroughly. This takes several weeks. 
After the cocoons are dry, they will keep indefinitely, provided they are pre- 
served from weevils and mice. It is usually best, however, to sell at once 
after choking. It is not desirable for any American silk grower to attempt 
to reel the silk at home. It is impossible, by the utmost skill even, to make 
as good a quality of silk by hand-reel as can be made by the improved auto- 
matic reel run by electric power. In communities where as much as 10,000 
pounds of fresh cocoons are raised annually, it will pay to put up a co-opera- 
tive reeling establishment. An improved automatic reel costs $50 to $80, not 
including motor or fittings. One reel or basin will produce 1 to 2 pounds of 
raw silk per day, and will, in 300 working days, consume about 14,000 pounds 
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of fresh or 1,200 pounds of choked cocoons. To produce 1 pound of raw silk 
requires 12 pounds of fresh or 4 pounds of choked cocoons. 

The Production of Eggs.—Thé production of eggs for sale is, in all old silk 
regions a special branch of the industry, carried on by those who make a 
specialty of it—just as seedsmen grow seed for use of gardeners. But in all 
new countries each gardener and silk grower must, at first, produce his own 
seed. 

We have already shown that for each ounce of ‘seed’ 200 of the finest 
cocoons must be laid aside. These cocoons, at market price, are worth about 
30 cents. The ounce of seed they will produce is worth, at market price, 
about $2.00. The selected cocoons are first with a needle and thread carefully 
strung into chains of 3 or 4 feet long. The thread should only pass through 
the loose, floss silk at one end of cocoon. Hang the cocoons from ceiling in a 
cool, dark room. The moths will emerge within 20 days from date of spin- 
ning first cocoon. They usually appear in early morning, and cluster upon 
the cocoons. Though they have wings, the moths never attempt to fly. They 
have no mouths, and, therefore, eat nothing. The sole end and aim of their 
existence is to produce and lay eggs. Then they die. Before the moths 
emerge, squares of clean cheese cloth about 3 by 3 inches are prepared—one- 
half as many squares as there are cocoons. Instead of squares, bags or pock- 
ets of cheese cloth 3 by 3 inches, with a flap of one inch at upper end, may be 
used, and are much better than the simple squares... The cloths should have 
been previously boiled in clean water for one-half hour and then dried, to kill 
chance spores of disease and remove from cloth gum or other substances 
which might injure the eggs. The moths will issue from 5 a. m, to 8 a. m. 
The two sexes are usually about equal, but it often happens that the male 
moths issue first. The sexes are easily distinguished by the slender body and 
longer antenne or “feelers” of the male, and his greater agility. The female 
is larger and heavier, being gorged with eggs. The sexes couple in an hour 
after issuing and while still clinging to the cocoons. They are to be left so 
for about 6 hours. The room should be kept quite dark, but with plenty of 
fresh, moist air. Temperature about 80 degrees F. After 6 hours, place the 
prepared cloth squares or bags, turned inside out, and separated by about 2 
inches, upon a flat table or shelf. Take up a couple of moths and separate 
them by gently pulling on the wings of the male, throw the male into a basket 
prepared for that purpose. Allow the female to rest for a few minutes on a 
clean board, or until she has ejected a quantity of reddish fluia. Then pick 
her up and place her upon one of the cloth squares or pockets. She will at 
once begin to lay her eggs, and will keep it up for about 36 hours, during 
which time she will have laid between 300 and 400 eggs. She dies soon after 
finishing, but must not be thrown away. Fold over her one corner of the 
cloth on which she laid her eggs, and pin her there. The body must be so 
kept until it has been examined with a microscope to determine whether or 
not she was free from the germs of the Pebrine disease. The moth is crushed 
in a mortar with a little distilled water, and a drop examined under a lens 
giving 400 diameters. If any moth shows evidence of this disease, the body 
and all the eggs she produced must be burned, as this disease is hereditary 
and contagious. Eggs produced by a diseased moth are worthless, as the 
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worms would not live through their complete life cycle, and would convey the 
disease to other worms of same “education.” 

It rarely happens that the cocoons set apart for egg production give out 
more females than males. When this occurs, after the sexes of those coupled 
have been together for two hours, they may be separated by gently pulling on 
wings, and the males may be used over again for virgin females. This is 
seldom necessary. After the eggs are deposited upon the cloths, they soou 
harden and become glued to the cloth. No further treatment is required, 
other than the microseopic examination of the mother insect. This work re- 
quires greater skill and more expensive appliances than the average silk 
grower possesses. It is usually best to send the cloth with eggs and mother at- 
tached to some scientific laboratory for examination. It is sufficient to send the 
moth alone, and if a number is placed upon the cloth and the same number 
attached to the moth, the eggs of any particular moth can be identified. But 
confusion is liable to arise by misplacing numbers. It is safer and better to 
keep the moth and her eggs together until the microscopic examination has 
been made. After the eggs are certified free from disease, they should be 
packed lightly, still on the cloths, in a ventilated tin case and hung from the 
ceiling of a cool, dry room. Rats, mice, ants and weevils are all very fond of 
silk-worm eggs. 

We have already seen that the eggs can not be made to hatch until after 6 
or 8 months. No particular care is needed as regards temperature, but the 
eggs must be kept dry and not be exposed to direct sunlight. Certified eggs 
of the best races are worth in the market $2.00 to $3.00 per ounce. For South- 
ern silk growers the large white races of Italy are specially recommended. 

Silk Gut.—Silk gut is an article of interest and use for rod and line fisher- 
men. Gut is made from the same substance ag raw silk, but in procuring gut 
the worm, just before it is ready to spin up, is killed by throwing it into 
strong vinegar or weak acetic acid for an hour or two. The silk spinnerets 
are then opened and the silk is forcibly drawn out into two threads very much: 
thicker than that the worm naturally spins. These threads are steeped and 
hardened in cold water, and afterwards washed in a solution of castile soap. 
The threads are next manipulated and rubbed between the fingers until a thin 
epidermis peels off. The gut is finally dried in the shade. In some places the 
gut is bleached by sulphur fumeg after drying. Each worm gives about 18 
inches of thread from each spinneret. The threads are usually assorted and 
put up in bundles of 109. They are sold wholesale in dozen bundles at about 
$2.25 per dozen. It requires about 18,000 of these threads to weigh one pound. 
The demand is pretty good. At present the supply comes almost wholly from 
Spain. When silk cocoons are low in price, more worms are utilized for gut 
than when silk is higher. About 2 per cent of all Spanish worms are now 
used for gut. 

IV.—REELING THE SILK. 


Reeling silk, or, in other words, unwinding the silk from the cocoons, com- 
bining several of the worms’ threads into one compound thread and reeling 
this into skeins, is a process of manufacture which about doubles the value of 
the raw silk. Skill in reeling has become hereditary among the silk-growing 
peasantry of Italy and France, but modern automatic power reels can produce 
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a much better grade of silk from same cocoons than the most skilful hand- 
reeler. The hand-reel is now obsolete and can not be profitably employed in 
competition with power reels. 


Fig. 7.—ITALIAN SILK REEL. 


In forming the cocoon the worm works from within. It first throws out a 
loose, irregular covering which forms the “floss” of the cocoon. After this it 
proceeds in a more regular manner, laying down the silk in “fizure-of-eight”’ 
loops. These are covered by a sort of gum which makes a continuous and 
very tough fabric from the different and separate strands of silk. To unwind 
this silk, the loose or floss silk is first torn off with the fingers. This silk is 
carded and spun in same way as wool. The tough inner part, called the 
“nod,” is next thrown into a basin of water kept at a temperature of about 
170 degrees F. Here it is beaten with a small whisk-broom until the gum 
softens and the silk thread shows signs of falling apart. One of these threads 
is caught on the brush of the broom and unwound until the outer end is 
found. Four or five similar threads are caught and passed through a glass or 
brass “eye” on the edge of the basin. The compound thread thus formed is 
twisted upon itself or upon another thread to get rid of surplus moisture. 
Some reels pass the thread through a heated box to further dry it before it is 
wound upon the drum. The length of the natural thread spun by the worm 
is about 4,000 yards. Its diameter is greatest in the center and tapers to both 
ends. In reeling the compound thread it is of prime importance to have the 
compound thread of uniform diameter throughout. To accomplish this, a 
fresh thread from the basin must be added from time to time to make up for | 
the growing thinness of the other threads. This requires great judgment on 
the part of the reeler, but is accomplished automatically and with far greater 
precision by the improved reels. 

The best reel is the Serrell, an American invention. Good reels are also 
made by Pozzi Bros., at Milan, and Pierino and Cecco, Udine, Italy. The 
American reel costs about $80.00. the Italian reel about $50.00. Prices in 
either case do not include power or fittings. With either of these reels, run 
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by steam or electric power, a woman with a girl to help can reel from one 
and a half to two pounds of raw silk per day. The following figures as to 
cost of reeling are given by a consul of the United States in Italy: 


‘Wages of a, woman reeling, per day... 0.65. ccc een ed oc eu cece us $0.55 
NOC Gis Tin TS TOT ORV. ink s Ss cece shelton oe Aco bomen. 15 
SSO em AV MEIAN mare Meee orn ese hile Pa anand cat ee AE Ge hai oe asin nw shee een buah tet, «8D 
HT Ott ty OP IM RCREDOS AMO LT OGY 0). = sfi'¢ s chvsse sc helt dec eon ee 15 
PRUCHCSERRNL CUGLI Ol COCOOTS. rare tcc waned soe ee ae Oh wk alee .20 
JST SISAVAY 8 ELON TaTUG SIS ak Sete eo eS nm Ne i a LO A ie Pe .08 
ROS GeliG GO: WOLGe enacts ell Gar, We a ek eae sR eae adehns sverd we oe 10 
MOtMnCORL Of POOLING 2, 21D: Gli Kd oop sriices on pees dee ee $1.58 
PCS EV NOVO WO STONELER Te ciaig ines geile Ln) Cas Peay rank: Woah .08 
BNC CUMP IS eee Warr eur AR oie Cee oes Lio ue $1.50 
LOS NOLS VOUNM OL TA Ws BLO ice cose Chek rhs So a ee 72% 


V.—DISEASES OF SILK WoRMS. 


The silk worm is subject to four grave diseases, which are described below. 
As the worms are reared under cover and with constant attention, they are 
not subject to the attacks of other animals, except mice and weevils. 


I. PEBRINE, 


Pebrine is a bacterial disease, which in years past has wrought enormous 
damage in the silk-growing regions of France and Italy. Thanks to the re- 
searches of Louis Pasteur, this disease is now easily prevented. Pebrine is 
hereditary, being transmitted to the eggs by the mother moth. To prevent 
the appearance of pebrine in a rearing-room, only eggs certified by a compe- 
_ tent microscopist to be free from germs of pebrine should be incubated. If 
infected eggs are incubated, the worms will die before completing their last 
molt, and will in the meantime infect the healthy worms in same room. Pe- 
brine is as contagious and destructive to silk worm as cholera is to human 
beings. When silk worms die during the rearing process from whatsoever 
cause, the dead worms should be removed and burnt, and the healthy worms 
removed to a fresh tray or clean shelf. No dosing or topical treatment for 
pebrine is of any value. The use of eggs infected by the germs of pebrine is 
the main cause of recent failures of silk growing in the United States. 


II. MUSCARDINE. 


Muscardine is a disease due to a parasitic fungus which attacks the worms, 
The same fungus attacks other insects, especially the house-fly. House-flies 
may transmit the disease to silk worms. Silk worms are more commonly 
attacked by muscardine during their last “age.” The attacked worm dies 
suddenly and soon discolors and becomes stiff and hard. In about 24 hours 
thereafter the worm becomes covered with a whitish powder, which is the 
spores or “seed” of the fungus. These spores may be borne about by the air 
and so be carried to still healthy worms. The spores also are carried to the 
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walls of the room and upon the shelves, etc., used in rearing the worms, In 
such places the spores of the fungus retain their vitality for over a year. 
Unless the room and all woodwork is thoroughly cleaned and fumigated, these 
spores are certain to infect the new brood. . 
The only treatment for this disease is cleanness and thorough disinfection 
of the breeding-room before the worms are hatched. House-flies should be 
kept out of the breeding-room at all times. Dead worms, or even those sick, 
should be removed and destroyed as soon as observed. Beginners in silk 
growing must, however, be careful not to confuse the natural sickness of the 
worm preceding molting with muscardine or other contagious diseases. 


Ill. GRASSERIE, 


Grasserie, also called Jaundice, is generally present when the broods are 
large and where succulent food is used. Worms fed upon osage orange leaves 
are much more liable to this disease than those fed on mulberry. This dis- 
ease is dangerous where the worms are kept in large numbers. The exact 
cause of the disease is not well understood, but it is believed to be due to 
bacteria acting upon the worm when its digestive apparatus is enfeebled by 
too succulent food. The only practicable treatment is to avoid wet and succu- 
lent food—feeding only leaves which have been picked and kept under cover 
for 12 or 14 hours. Observe the same precautions in regard to cleanness and 
destruction of diseased and dead worms as above recommended for pebrine. 


IV. FLACHERIE. 


- Flacherie, also called Pallor, is now the most dangerous disease of the silk 
worm and one for which we know no remedy. 

The symptoms of pallor are drowsiness and diarrhea. The body first grows 
soft and flabby, shrinks and turns black. Sometimes the worms burst and 
give out a very offensive odor. Pallor is always worst when the worms are 
crowded, and when the trays and shelves are not kept scrupulously clean. A 
high temperature is also very conducive to this disease. The only practicable 
treatment is that advised for the other diseases—scrupulous cleanness, plenty 
of fresh air, good but not too succulent food, and the early hatching of the 
worms SO as to insure their spinning-up before hot weather comes on. . 


VI. rosea foe RULES FOR SILK GROWING. — 


1. Incubate only- eggs certified to be free from pebrine. 

2. Clean and fumigate the incubating and rearing-rooms before the eggs 
or worms are placed therein. 

38. Practice the most scrupulous cleanness and attention to feeding and 
ventilation during the entire rearing period. 

4, Discard all eggs which remain unhatched after three days from time the 
first eggs of same brood hatched. 

5. Cut or hash the leaves for the first five days after the worms have 
hatched. 

6. Never feed dirty, wet, cold or diseased leaves. Pick the leaves 12 hours 
before they are to be fed, and cover them with a clean sheet. Do not keep 
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the leaves in same room with the worms. After the first few days the indi- 
vidual leaves may be picked or fed on the twigs bearing them. 

7. Feed the worms in perforated, cloth-bottomed trayg or on lathed 
shelves covered with smooth paper, also perforated. Trays are best. 

8. Change the trays or papers for clean ones ag often as they become soiled. 
Throw away all sick worms every time the litter is changed. This does not 
refer to the sickness which precedes molting. 

9. Separate and “rarify” the worms as often as they become crowded. . Give 
plenty of space to expand in. 

10. Never place together worms from different lots of eggs, or worms 
which have hatched on different days. 

11. Never disturb worms while they are molting. 

12. Prepare for spinning the cocoons an ample supply of dry, clean, odor- 
less and gumless twigs. py; 

13. Form the arches with these twigs over the shelves or trays as soon as 
the worms show signs of wanting to spin, which is usually about the eighth 
day of the last “age.” 

14. Remove the cocoons from the twigs on the tenth day from first spin- 
ning-up. 

15. Assort the cocoons carefully according to size, color and firmness. 

16. “Choke” the cocoons for reeling within 24 hours after removal from 
the twigs. Choking is best done by live steam. 

17. If cocoons are selected for “seed,” take the finest ones. String them 
on threads and hang in a dark room. For one ounce of seed, take 200 
cocoons. 

18. Cause the moth to deposit on squares or pockets of cheese cloth 3 by 3 
inches. 

19. Keep the moth and eggs together until the moth has been examined by 
a microscopist for germs of pebrine. 

20. Never buy or sell any but certified disease-free silk worm eggs. 


VII.—THE FUTURE OF SILK GROWING IN THE UNITED STATES. 


In Chapter I of this Bulletin it has been shown that silk growing was, in 
the early years of the last century, a very considerable and profitable indus- 
try in the United States. More recently, from about 1880 to 1890, consider- 
able raw silk was produced in North Carolina, Ohio, Illinois, Kansas and Cal- 
ifornia, under the encouragement of Congress and the Ladies’ Silk Growing 
Association of Philadelphia. These efforts ceased soon after 1890, chiefly be- 
cause of unfair tariff discrimination against native raw silk, and because of 
the lack of skill and care among growers, which permitted two very destruc- 
tive diseases, pebrine and flacherie, to obtain a foothold. 

Silk growing always has been and always will remain a species of house- 
hold labor, especially desirable as a source of income for the younger and 
aged members of the family. It can not be carried on as an extensive enter- 
prise, but must remain a household industry, for labor which would other- 
wise be unproductive. Silk growing is also a very desirable branch of work 
for orphan asylums and similar institutions. A little earnest work in this 
line will add millions of dollars to the wealth of the State, and at the same 
time increase the comforts and enjoyments of country life. 

In any economical enterprise the question of labor is the fundamental one. 


998 REPORT OF THE 


Experience has shown that for lack of suitable labor, silk growing is not 
successful in new and sparsely settled communities, and in localities where 
for any reason the wages of light agricultural labor are higher than the 
world’s average.” 

In practical silk growing, at least eight-tenths of the entire labor is done 
by women and children of the family—whom our social customs will not 
permit to do ordinary field labor—and by men too old or too feeble to do even 
the lighter kind of field work. Such labor as this has at present little or no 
commercial value. The establishment of silk-growing industry -in North 
Carolina and other States means the utilization of this labor now unproduc- 
tive. It will mean the addition to many families of an increased income of 
from $60 to $200 per year without much outlay for material or any hardship 
to the workers. The work of tending silk worms is easy, clean and pleasant. 
It is work that children and women of culture and refinement delight in. 
By raising from 2 ounces of eggs two broods of silk worms annually, a child 
of twelve or fourten years may, in ten weeks in early spring, earn money 
enough to purchase clothing and school books for the entire year, or the 
means of taking a summer vacation and travel. There are at least 50,000 
families in North Carolina which may each year rear the product of four or 
five ounces of silk worm eggs, and this without interfering with the regular 
work of the household. The additional income thus produced would amount 
for the entire State to over $3,000,000. This large sum being produced by 
the labor of the ordinarily non-productive members of the family, would 
naturally go for purchasing increased comforts and luxuries for these. It 
would add just so much to the prosperity and enjoyments of country life. 

We have seen that the reeling of the raw silk about doubles its value; 
therefore, if the $3,000,000 worth of silk worm cocoons which the State may 
produce are reeled within the State, it will double the State’s income from 
this source, although silk reeling is fit labor for otherwise productive men and 
women. Silk reeling can not be economically done at home. 

The removal of the unjust tariff discrimination which now favors foreign 
silk producers at the expense of the American industry, is so necessary and 
so openly required by public policy, that it does not seem how Congress can 
long refuse to act. Silk culture in America is emphatically an “infant in- 
dustry.” It needs the encouragement and protection always given infants 
and such as is now given to silk weaving. At present, completely manufac- 
tured silk, that is, silk cloth, ribbons, etc., imported from abroad pay an 
ad volorem duty of 54 per cent, whereas, the so-called “raw” or reeled silk, 
which is in truth partly manufactured silk, pays no duty at all. The most 
improved machinery for reeling silk is of American invention. By means 
of the automatic reel one person not specially skilled can reel more than 
twice as much silk in a day as the most experienced hand-reeler can do, and 
at the same time produce a thread of even fineness throughout, making it of 
much higher grade than any hand-reeled thread. A duty of 25 per cent ad 
valorem on reeled silk, while affording reasonable protection to American 
silk manufacturers, will enable American silk growers to supply the home 
market and save the greater part of the forty-five millions of dollars per year 
now sent abroad for reeled silk. 
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é Though the most improved silk reel is of American invention, these reels 
are not used in America. The inventor was driven by an unjust tariff to seek 
a market for his invention in European Silk-growing countries. The Ameri- 
can silk grower has now to compete with silk produced abroad and partly 
manufactured there by American machines, while the tariff prevents him 
from enjoying the benefit of this machinery himself. 

Ten years experience in the United States, from 1880 to 1890, has shown 
that the silk worm and its food plants are hardy over the entire length and 
breadth of the country, and that a first-class quality of silk can be produced 
everywhere. The regions that seem specially adapted for silk growing are 
California on the west coast, and on the east coast the region from Connec- 
ticut on the North to Florida on the South. 

fn the silk-growing districts of Southern France, which adjoin the chief 
silk-growing region of Italy, the following scale of wages are quoted in a 
recent Consular Report of the United States Department of State: Male 
laborers per day, 55 cents to 60 cents; male laborers per week, $3.30 to $3.60; 
male laborers per month, with board and lodging, $7.00 to $9.00. Female 
laborers receive about one-half these wages. The above figures are for ordi- 
nary farm labor only. For skilled labor, such ag grafting vines, men get 
80 cents to $1.00 per day. -An ordinary day’s work does not exceed seven 
hours. A day’s work is nominally twelve hours, but laborers are allowed 
three rests of one and one-half hours each. Even then the laborer works 
with the placid deliberation of a man working against time. Their tools 
are rude and awkward. On small farms the preparation of the ground and 
entire cultivation is done with a heavy hand-hoe. 

The same report quotes for ordinary farm labor in the silk-growing dis- 
tricts of Spain the following wages: Men, 40 cents to 50 cents per day; in 
harvest, 70 cents to $1.00. 

In Spain women are employed only at light work, such as gathering 
grapes, for which they receive about 15 cents per day. A day’s work is 9 
hours. 

The report.of the North Carolina Commissioner of Labor of 1889 quotes the 
- following wages for farm labor: 

Men, per day, 50 cents; per month, $8.90, with rations and house equivalent 
to about $6.30. Women, per month, without rations, $5.27. Children, per 
month, without rations, $3.58. 

Farm wages in North Carolina, compared with those abroad, are not 
higher than in Italy or Spain for the same class of work. Considering the 
greater cheapness of food, lower taxes and freedom from military service in 
America, even were American wages higher than they are, the more general 
use of labor-saving tools and our more intelligent labor will enable us to 
compete with similar labor anywhere. 
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SILK-WORM FEEDING CHART, CALCULATED FOR PRODUCE OF ONE 
OUNCE OF EGGS. 
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GERALD MCUARTHY, Bielogisi. 
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DEHORNING BEEF CATTLE. 


One has but to travel through the sections of country from which beef 
cattle come to be impressed with the fact that dehorning has passed the ex- 
perimental stage and is largely practiced by those who are raising steers to 
be sold to others to feed. The advantages of the custom are so many and so 
great that the simple naming of them ought to convince the most skeptical 
that to dehorn is the humane and proper thing to do. 

Among the advantages of dehorning, writes the Live Stock Market Report, 
may be mentioned the saving of space at feeding bunk, hay-rack, shed, water- 
ing-tank, or wherever cattle congregate; less danger of injury in shipping; 
a more uniform appearance, and the fact that, other things being equal, 
horns detract 10 to 15 cents per 100 pounds Pron the selling price of cattle. 
This is especially true where they are intended for further shipment alive; 
in fact, some of the eastern shippers have instructions not to buy horned 
cattle if they can possibly fill their orders with dehorned animals of the 
required weight and grade. 

We believe that it is to the interest of every man who raises or feeds 
cattle to dehorn them, and the younger it is done the better. 

There still remain a few persons go finely constructed that they shrink 
from the thought of inflicting pain, and for that reason oppose dehorning. 
Such people should watch the cattle unloaded at the stock yards, note those 


with eyes gouged out, horns broken and bleeding, and bodies bruised by horn- y 


thrusts; and then go home and resolve to dehorn.— Ez. 


THE FARMER BOY. 


At a recent meeting of the National Live Stock Exchange, held in St. 
Joseph, Mo., President Thompson delivered an address from which the fol- 
lowing is ixisod: 

“It is an acknowledged fact that the welfare of our Nation, our govern- 
ment, our churches, banks, schools, railroad interests, commercial relations, 
interstate and international, depend largely upon the success of our unlimi- 
ted agricultural resources. I say the agricultural resources are unlimited, 
if only husbanded upon economical principles: This being true, and as this 
is the greatest industry of our country, why should it not receive the greatest 
attention and most thorough study? Why should farming not be a profes- 
sion handed down from one generation to the next, and thus constantly be 
improved? Should not the farmers’ sons, as well as other young men, fol- 
low agriculture as a profession? They, by right of birth and rearing, should 
be the agriculturists of the next generation. 

At present you will find farmers’ song in all branches of industry. Many 
of them will say: “Sorry is the day I left the old farm.” In former days 
the boy of the farm had a hard life; toiled early and late, with but few 
hours free from labor wherein he could cultivate a taste for knowledge. And 
when once interested his chances were so meagre he could scarcely satisfy 
the desire to learn more about his chosen profession. 

“The surroundings of the farmer’s boy have now changed. His work has 
been lightened by labor-saving machinery. The marvelous system of news- 
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papers, those great educators of the people, bring him wisdom and informa- 
tion from all parts of the world and place them at his disposal wherever he is, 
from rugged Maine to barren Arizona. 

“The people of the whole country show their interest in him by liberal 
appropriations of money through legislatures for more and larger agricul- 
tural schools, where it will be possible for him to become more familiar with 
his chosen profession. Besides this, our Nation highly honors his calling. The 
agriculturist is to be found connected with all our leading industries. They 
are in the majority in our legislative bodies, and, of a truth, upon them we 
depend for laws to protect our institutions, and such laws are felt through 
the entire system of our government. The farmer is an important factor in 
our national life. All encouragement should be given to the son to follow in 
his father’s footsteps.” 


COTTON-ROOT BARK. 


By GERALD McCARTHY, BoTANisT. 


There is a considerable demand for cotton-root bark for use in manufac- 
turing medicines. The bark may be gathered after the lint is all picked, so 
that the price received from sale of bark is clear profit. 

To prepare cotton-root bark for medicinal use, the stalks should be 
pulled out of the ground before hard frest. Wash them clean, and with a 
shoe. knife, or any convenient instrument, strip the bark of the root from the 
wood. Let the bark be taken off as nearly whole as possible. Make an in- 
cision through bark around the stalk at point where surface of the ground 
touched stalk, and take only the part below this. Stem bark is of no value, 
and chemists will not buy it. The root bark, after removal from the wood, 
must be dried under cover. It is then ready for market. 

Chemists and brokers in herbs buy dry cotton-root bark in quantities of 
500 pounds and over. The demand is quite good, and cotton growers can 
make some money out of the stalks, while at same time ridding the ground 
. of an encumbrance. The price at present date is 8 cents per pound. Any- 
one who has the bark for sale should send a small sample, one-half pound or 
so, by mail to anyone or more of the following firms, all of which are pur- 

chasers of this article: Sharpe & Dhome, Baltimore, Md.; Muth Bros. & Co., 
- Baltimore, Md.; Davis & Davis, Baltimore, Md.; Higgins & Waters, Baltimore, 
Md.; Parke, Davis & Co., Detroit, Mich.; Frederick Stearnes & Co., Detroit, ° 
Mich. : ° 


COTTON BLIGHT. 


By GERALD McCARTHY, Bortanist. 


“Cotton Blight,” a disease of cotton roots, is increasing yearly on the sandy 
soils of the southeastern counties of the State. This disease can not be 
cured by any chemical spray or powder. It must be controlled by hygienic 
or preventive measures. 

The stalks and roots from diseased areas should be carefully pulled as soon 


COMMISSIONER OF AGRICULTURE. 238 


as possible after the last picking of lint. Burn them on the ground. Then 
plow and plant the field in some hardy crop, such as wheat, oats, rye, Canada 
pea or Scotch vetch. 

Do not plant cotton on that field again for three or four years. Do not 
plant watermelons or other cucurbitaceoug plants nor cow peas. All these 
crops seem liable to infection by the cotton root disease or “Blight.” 

The Jackson Limbless variety seems more resistant to the Blight disease 
than any other variety suitable for upland culture. 

If a field has become badly and generally infected with the fungus causing 
Cotton Blight, probably the best and safest plan is to seed it down to Ber- 
muda grass and Sand vetch, and use it asa pasture for cattle, horses or hogs, 
A good pasture of this kind can be made to carry 10 hogs to the acre for nine 
months of the year, or until the hogs weigh 200 pounds each. Such pasture- 
grown hogs will make the very best bacon, and will bring the highest market 
price. Bermuda grass roots can commonly be had for the gathering. To 
secure a stand plow out a shallow furrow in each middle, strew the roots:a 
few inches apart in the drill and cover three or four inches deep. 

The vetch seed may be strewn in same furrows before covering in, or they 
may be sown broadcast and harrowed in after the stalks are removed. Once 
established the vetch will seed itself and hold .the ground from year to year. 
The vetch makes its chief growth from October 1st to June Ist. -The Ber- 
muda from June ist to October 1st. The two together make a fine all--the- 
. year-round pasture, and one that never fails, either from drought or cold, 

Instead of Bermuda grass one may sow crimson clover or Jerusalem arti- 
chokes and vetch precisely as advised above. The Jerusalem artichoke 
makes a fine food for hogs, but is of no value for other stock. 


THE NECESSITY OF LIVE STOCK ON THE FARM. 


By PROF. CHARLES W. BURKETT. 

From earliest time man has been associated with the flocks and herds of 
the pastures and the fields. He passed from his nomadic and pastoral en- 
vironments into one of residencé and permanence. He had his flocks. and 
herds always with him. But in recent time, in our part of the country, cot- 
ton became king and live stock was sacrificed to our loss and peril. Commer- 
cial fertilizers were wedded to king cotton, and the land these two have 
ruled so long has become devastated with a most deadly disease that is leav- 
ing the land dead and unproductive. The only hope is in restoring live stock 
to the place it rightly belongs, when wealth, prosperity and plenty will come 
to us again. 

WHAT Live Stock MEANS TO OUR PEOPLE. 


The farming class is deserving many comforts and luxuries. Nothing 
will bring them more than the domestic animals of the farm. All kinds of 
domestic fowls should abound to furnish meat and eggs for all occasions. 
Cows should be kept in an abundance to supply all butter and milk needed 
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in the farm home and have to spare to supply an exchange for many little 
things of the town. 
SPECIALIZATION IN LIVE STOCK. 


One is surprised when he discovers the large quantities of butter, cheese, 
hams, mutton and beef that come into our State annually to feed our people. 
There might be an excuse for this state of affairs if people in other States 
could supply these food stuffs cheaper than we can ourselves. But it can be 
done in no place. Ours is an especially well-favored State. We can grow all 
crops, in quantities unequalled elsewhere. A soil naturally fertile and a 
climate Adapted for maximum crops. a : 

We should not only supply all of the foods mentioned above, but should 
supply many markets elsewhere, because we can produce butter and beef and 
mutton at a greater profit than in those sections supplying them now but not 
so well adapted, either by soil or climate, to do so. 


LIvE STocK AND SOIL FERTILIZING. 


The great necessity of live stock with our people, as with all peoples, is 
to maintain the fertility of the soil. Taking off crops year after year de- 
pletes the soil. It wouldn’t be so bad if we grew cotton and returned the rich 
fertility in the seed back to the soil from which it was taken. But we do 
otherwise; we ship this fertility out of our State to other States, where it is 
fed to dairy cattle and to beef cattle, in the end building up other people’s 
soils, but depleting our own. And then we buy back again the products of 
live stock grown elsewhere. We send to Wisconsin, or Ohio, or Minnesota 
our cotton-seed meal, each ton having from $15 to $20 worth of plant food, 
for them to make butter for us, which contains forty-eight cents worth of 
plant food.. Do you wonder agriculture loses its charms for our boys when 
we have sold the birthright rightly belonging to them? 

Necessity forces us to combine live-stock-husbandry with grain and cotton 
_ production, so as not only to produce the grain and forage crops of the farms, 
but to feed these same grains, or many of them, and the forage crops, to pro- 
duce meat and wool and milk and butter. 

Where a farmer does this he gets a profit on the market value above cost 
of production; but it goes further than that—he gets another profit in the 
gain in quality as well as the gain in weight, because he is manufacturing 
these from raw materials into finished products. In this sense, the farmer 
is both a producer and middleman; he gets both profits. 

Live stock on the farms means building up the soil and increasing its pro- 
ductive powers. In fattening animals, the experiments of Lawes and Gilbert 
show conclusively that more than nine pounds out of every ten of the essen- 
tial fertilizing ingredients of the food reappear in the solid and liquid excre- 
ment. A Flemish proverb reads: “No grass, no.cattle; no cattle, no ma- 
nure; no manure, no crops.” 

For a prosperous agriculture, then, we must have live stock; this means 
nfore comforts in every way; more profits, because the farmer is a producer, 
a middleman and a manufacturer; more wealth and increased valuation, be- 
cause the soil is being built up and improved by the organic matter and 
plant food added to the soil. Live stock is, therefore, our necessity. 
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THE AGRICULTURAL AND HORTICULTURAL .CAPABILITIES OF 
NORTH CAROLINA. 


By Pror. W. F. MASSEY. 

The admirable speech of Dr. Winston, published in the last number of 
The Bulletin, very properly speaks of the great importance of agriculture to 
a State, and of a more correct system of farming. But Dr. Winston seems to 
be impressed with the idea that the lands of North Carolina are too poor for 
the farmers to compete on fair terms with those of States north of us. The 
State of Massachusetts, as he says, is far ahead of us in technical education, 
and yet in Massachusetts there are hundreds of farms with good buildings 
which have been abandoned by the owners because they could no longer make 
a living on them, and the people of Massachusetts are largely fed by other 
States, North Carolina included. No farms have been abandoned in North 
Carolina, though it is true that many are poorly cultivated, and there is a sad 
lack of knowledge in regard to profitable and practical farming. There are 
few States with greater agricultural possibilities than North Carolina, no 
State where there is a greater variety of soils and climates, which indicate 
a great variety of products. In the eastern section, the gardeners are supply- 
ing the entire demand of the Northern and the English markets for tuberose 
bulbs, and are branching out into other lines of floriculture. They are com- 
peting in winter with the Northern hothouses in the culture of lettuce, and 
doing it far more profitably than the Northern growers are. In the general 
production of vegetable crops for the early market, they are competing with 
all the rest of the country, and doing it well. A State in which the growers 
can raise a crop of early potatoes that averages three times as large as that 
of the great State of New York, and can get a crop of peavine hay from the 
same land, and then grow from 150 to 200 bushels of potatoes in the late fall 
on the same land, is in a position to compete on very favorable terms with 
the States north of us, where it takes the whole season to grow the one crop 
of potatoes. The average crop of potatoes in New York is put down at about 
90 bushels per acre. The trucker in Eastern North Carolina who grew no 
more than that would think he had a dead failure. Only yesterday I re- 
ceived a letter from a farmer in Columbus County, who says that his crop 
of late potatoes, grown from seed of the early crop, was over 160 bushels per 
acre of potatoes averaging the size of a goose egg. When farmers can dig 
crops like that late in November, it is evident that we can compete on very 
favorable terms in the production of winter potatoes with States north, 
which take the whole season to average 90 bushels on land worth ten times 
the price that it can be had for here. Last year Mr. Dawson, of Edgecombe, 
made 1.500 barrels of this second-crop potatoes at the rate of 65 barrels per 
acre, and sold them before Christmas for $2.50 per barrel, and had the land 
set in cabbages in November. These crops are grown between the 20th of 
August and November, after the same land had produced other large crops. 
Where is the State north of us that can compete with such things? 

A letter a short time ago from a large tobacco grower in Ohio stated that he 
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was getting for wrappers there six to seven cents per pound, and that was 
the top of the market. His land is worth ten times what most of the to- 
bacco land in North Carolina is worth, and his labor ccst twice as much. 
North Carolina tobacco has sold as high as 85 cents pec pound this fall, and 
the general average is far higher than that for wrappers in Ohio. A few 
years ago, before the tobacco business became depressed as it has been since, 
I saw the crop of two acres of land sold at public sale for $996.50, and I was 
told that the land on which it grew did not cost $10 an acre. There is not a 
State north of us which would not be in a far worse condition than North 
Carolina had the land been treated as badly as it has been here. The census 
reports show that the average yield of hay in North Carolina is a third larger 
than the average yield of hay in New York State, and that the average value 
of hay per acre in North Carolina is larger than the average value of the 
cotton crop. Over fifty years ago the late Edmund Ruffin wrote a book on 
Eastern North Carolina, in which he stated that it was destined to be the 
greatest stock country on the Atlantic coast, because of the wonderful pro- 
fusion of native grasses. From that day down, the farmers of that part of 
the State have been trying to kill the grass to grow cotton, when the grass, 
with stock, would have kept their lands rich and made them richer than the 
cotton has. Then, too, over the great central slope of the rolling uplands, 
from the coast-plain to the Blue Ridge, North Carolina has a vast body of 
land capable of the highest production in grains and grasses and stock. AS 
I have often remarked, our red-clay uplands are all good soil down to the 
fast rock, and absolutely inexhaustible with any fair system of farming. 
Right under the scratching of the little plows that have been used to stir the 
surface and let it wash away to the bottoms, there lies an unexhausted soil, 
waiting, on every poor farm, for some one with pluck enough to drive a big 
plow into it. The experiences of those who have cultivated the red uplands 
intelligently proves their value. The late Governor Holt made over forty- 
six bushels of wheat per acre on an eighty-acre field, and even in the eastern 
section, only last year, Mr. Daughtridge, of Edgecombe, made over thirty . 
bushels of wheat, sown after cotton, and without fertilizers, the middle of 
December. Where is there a State north of us where such things can be 
done? The farm adjoining Cornell University in New York made eight 
bushels of wheat per acre, according to Professor Roberts. The value of the 
uplands of the State is well shown by the crops produced on the college farm, 
where 88 bushels per acre have been grown of corn on the hills. The prize 
crop of the great State of Illinois was something over 60 bushels per acre 
last vear. There is not an old red hill in all the Piedmont country of North 
Carolina which can not, by intelligent culture, be made to produce from 75 
to 100 bushels of corn per acre, and pay a profit in its improvement. Up in 
Lincoln County there are several farmers who have for years been corre- 
sponding with me, and have been farming in a systematic Way according to 
the suggestions I have made. One of these wrote that his crop of winter 
oats was 75 bushels per acre, and that he cut 2 tons per acre of cowpea hay 
from the same land after the oats were harvested. Another man in the same 
county writes this present week that he has gotten his farm to average 40 
bushels of corn and 25 bushels of wheat, and gets plenty of hay to feed cattle 
and make manure. Then, too, beyond the Blue Ridge the people are reali- 
zing the capacity of their lands for special crops, and on the high plateau 
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of Henderson County they have developed a business in the growing of late 
cabbages for the Southern market, and are shipping many thousands of dol- 
lars worth to Florida and other Southern coast points, where this late crop 
can not be grown. We have the finest apple region in America in our west- 
ern mountains, and when transportation facilities are as good as elsewhere, 
they will be on the market. But at present, when the merchant in Raleigh 
can get a barrel of apples from Boston cheaper than he can get them from the 
mountains, he will get the Boston apples, of course. With proper transporta- 
tion facilities there will grow up a great trade in the apples and other fruits 
of the North Carolina mountains. 

There are to-day wider opportunities for usefulness and independent life 
on the farms for our young men than in any other line of effort. Of the hun- 
dreds who are pushing into the study of mechanics, engineering and textile 
industries, a few are doubtless seeking their proper life work; but there will 
be a large percentage of these who will finally be compelled to drift back to 
the farms for a living, without the education they should have had for their 
life-work. We can hardly blame the young men, for they have seen no good 
farming done at home, and have not realized what there is in the soil for 
them; and when they take for granted that their State is too poor to compete 
with other States in agricultural productions, there is little encouragement 
for the young men of capacity to enter into the study of agriculture as a pro- 
fession. The negro is the agricultural laborer of the South, and we need 
educated brains to direct him. Well directed, he is as good a farm laborer 
as any, if given fair wages and paid promptly. The aim of the education of 
the farm student should not be to merely develop skilled farm laborers, but to 
develop brain power to direct. the labor of which we already have plenty. 
The mere acquirement of manual skill on the farm is a poor thing for a col- 
lege to undertake. There is no need of a college for this; but there is for 
the educating of men who are to be the leaders in agricultural development 
and directors of the labor already on the farms. The curse of the agricul- 
ture of the State to-day is the tenant system. No business on earth, except 
farming, could stand the percentages the croppers have to pay to be carried 
through a season, and it is great testimony to the inherent fertility of the 
soil of North Carolina that it produces anything under such a skinning sys- 
tem, What we need is some men of means who have faith in the soil of the 
State, and are willing to invest in real farming in North Carolina. Poor 
as the farming is to-day, where is there a business that pays better for the 
capital invested than farming? A man with a farm that would not sell for 
$5,000, will raise a large family in comfort and independence. Where else 
could he invest the money any better? I know of one man in this State who 
has raised a family of nine, has educated his children and lived comfortably 
on 36 acres of land. Is there any place North that can compete with that? 
This gentleman told me that he had proved that it only takes 4 acres of North 
Carolina soil to raise and educate a boy, and his land was far from being the 
best in the State naturallv. The hope of the State is in her young men, and 
the education that is to save the young men to the State is an education for 
the farm. Let those who are especially fitted for other pursuits follow their 
natural bent, but do not try to mould every man into the straight-jacket of 
the shop and factory, and send him wandering over creation for a job after 
the State has educated him. 
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THE CROP-PEST COMMISSION. 


By FRANKLIN SHERMAN, JR., ENTOMOLOGIST. 

In connection with the exposure of the Amos Owens cherry-tree fraud, 
many persons probably heard of the Crop-Pest Commission who were not 
aware of its existence before. We therefore give a sketch of the work of the 
Commission. 

The North Carolina Commission for Controlling Crop Pests was created by 
an act of the Legislature of 1897, and the Commissioner of Agriculture, Di- 
rector of the State Experiment Station, and the President of the State Horti- 
cultural Society, compose the Commission. At present these men are Messrs. 
S. L. Patterson, Chairman, B. W. Kilgore and J. Van Lindley, respectively. 
The Entomologist is not a member of the Commission, but is their agent and 
representative, who does the active field-work of inspections, etc. 

The Department of Agriculture aids the Crop-Pest Commission in meeting 
the expenses that it is obliged to incur in its work. Perhaps readers of The 
, Bulletin will be surprised to know that, in the crop-pest work as carried on 
by the Commission and the Department, about 5,000 miles have been tray- 
elled in the year 1901, and nearly a thousand letters have been written re- 
garding the insects and diseases that attack crops of various kinds. Over one 
hundred and twenty complaints of insect injury have been received, and in 
every case the best and most practicable suggestion known to us have been 
promptly given. This very article will be read by a considerable number 
with whom we have had correspondence on these subjects. 

We wish to announce that every farmer should be quick to inform us of 
outbreaks of injurious insects, so that he may be informed as quickly as pos- 
sible what to do. Such inquiries should ALWAYS be accompanied by speci- 
mens of the insect. It does no good to say that your apple trees are “at- 
tacked by a little black bug,’’ because it may be any one of a dozen kinds of 
“little black bugs,” or, it may be that the little bug you are thinking of is 
not the guilty party. 

During this winter, if you are a good orchardist, you will cut out the dead 
limbs from your fruit trees, and will also shape the tree up so as to admit 
the light into the body of the tree. When you are engaged in this work, keep 
a sharp watch for insects, and eggs of insects, and if you desire information 
regarding some that you find, put them in a little tin tobacco box and send 
them to the writer of this article, stating where they were found. We are 
here for the purpose of giving you this information. You send no money 
. “in advance,” and there is no “endless-chain,” get-rich-quick plan about this. 

We know of no remedy for any insect that does not require labor or cost 
to apply it. Some people seem to think that we ought to furnish them with 
some magic remedy—a sort of cure-all for every insect pest. We know of 
none such. : 

But send us specimens when you find any you wish to know about. We 
don’t know everything about all the bugs in creation. but will perhaps be 
able to enlighten you regarding any that are injurious or likely to be- 
come so. 


a a de ae 
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THE AMOS OWENS CHERRY-TREE COMPANY. 


—_—. 


By FRANKLIN SHERMAN, Jr., ENToMoLoaisT. 


7 


No doubt many of the readers of The Bulletin have heard of this concern, 
which began its career under the above name during the past autumn. As 
the nursery certificate of the North Carolina Crop-Pest Commission was used 
as a shield to its practices, we feel that an explanation is due to those inter- 
ested. 

The certificate which was used by the company was given on the 6th of 
September, to a private individual, with the understanding that it was to 
cover only Amos Owens’ cherry trees, which were to come from Cherry 
Mountain, in Rutherford County. After the certificate had been given, the 

“company” was formed and began its “endless-chain” work among its 
agents. Scon a number of inquiries were received at this office asking about 
the individual to whom the certificate was issued, and also about the com- 
pany’s reliability. It soon became evident that something was wrong, and the 
writer was detailed by the Crop-Pest Commission to go to Rutherford County 
and make an investigation. 

Without going into details, it is enough to say that the trees, method of 
business, and general conduct of the company were found to be fraudulent. 
Trees that had been hauled from Mitchell County were sent out under the 
label “Amos Owen Cherry Trees,” and further, it was found that in several 
instances agents who had apparently worked faithfully for the “company” 
were not able to collect their pay. 

It seems strange that persons, and sensible persons at that, should be so 
quick to fall into the hands of such “companies,” especially when they are 
. first obliged to send in money to the extent of several dolla:s before starting 
work. Furthermore, we are informed on good authority that these endless- 
chain schemes are illegal, and persons should therefore be doubly careful. 

From what has appeared in the newspapers, we take it that there are at 
least two other endless-chain concerns now working in this State. One isa 
Balsam Cane Company, with headquarters at Whittier or Sylva, and the 
other is a Stereoptican View Company, with offices at the other of the two 
places just named. We are also told that there is a Florida newspaper now 
being run on the same plan. 

While we are considering this subject, it ig but justice to say that Amos 
Owens himself, the famous old blockader, has had no connection with the 
“company” which used his name. The use of his name was of itself a fraud 
which is not a slight offense. “Uncle” Amos told the writer that he consid- 
_ered the “company” to be a fraud, and that he would like to see it put out of 
business. 

Let us hope that the readers of The Bulletin were not deceived by the 
Amos Owens Company. In the October Bulletin you will find a list of all 
the parties in this State who can do a legal business in selling and shipping 
trees. If you will strike out the name of Frank Bright, of Henrietta, the 
list will be up-to-date. 
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PROCEEDINGS OF THE BOARD OF AGRICULTURE. 


The Board of Agriculture met in semi-annual session in the Department 
Building, on Tuesday, December 3d, one remained in session until the Friday 
following. 

Much of the business transacted was of routine character, such as hearing 
read the reports of the various officials, auditing accounts, discussing plans 
for new college buildings, etc. 

Doubtless the matters of most public interest were the resolutions requiring 
the branding and taxing of cotton-seed meal, when sold as a fertilizer; the 
legislation concerning the cattle quarantine line in the west; and action taken 
in regard to rebuilding Watauga Hall, at the Agricultural and Mechanical 
College, recently destroyed by fire, and the erection of a new building for 
chapel and dining-room. 


INSPECTION AND ANALYSIS OF COTTON-SEED MEAL FOR FEED AND FERTILIZER. 


Some misapprehension seems to exist as to the purpose of the Board in re- 
quiring cotton-seed meal when sold as fertilizer to be treated as other fer- 
tilizers are treated. This action was taken after a thorough consideration of 
the matter, and in response to the representations from a considerable num- 
ber of the manufacturers of cotton-seed meal and a large number of the con- 
sumers of it to the effect that meal is being and has been for some time in the 
past largely adulterated with cotton-seed hulls, and perhaps otherwise. The 
object of the Board was to prevent adulteration of meal, and to protect farm- 
ers and other users of it, as is done with regard to other fertilizers and ferti- 
lizer materials. Good cotton-seed meal will analyze at least 8 per cent of 
ammonia, and the value of the meal is dependent almost entirely on its con- 
tents of ammonia. During the present season cotton-seed meal has sold for 
from $24 to $26 per ton. If it should be adulterated by grinding hulls into it, 
or otherwise, so as to reduce the percentage of ammonia to 4 per cent or 6 per 
cent, the value of the meal will be decreased by 25 and 50 per cent of the 
value it would have, if it contained 8 per cent of ammonia. On the other 
hand, it not infrequently happens that meal contains 9 per cent, and some- 
times even 10 per cent, of ammonia, and it is not reasonable and fair that a 
mill producing such meal should get full credit for the increased value. 

As stated, the value of meal, whether used for feed or fertilizer, depends on 
its contents of ammonia, and the action of the Board requires the manufac- 
turers of meal to guarantee and brand the amount of ammonia which the meal 
contains, on the bag containing the meal, or else on a tag attached thereto. 
This requires all meal to be sold on its merits. The Board of Agriculture re- 
garded this as just and right, and considered it the only way of preventing 
the adulteration of meal, as the Department could not take action against 
manufacturers who sold adulterated or low-grade meal unless it were brought 
under the law as other fertilizer materials are, and required to have a guar- 
antee and inspection tax. The Board has a right, under the law, to do this, 
but has no right to require inspection tax on meal when used as feed, but 
under another law—the Pure Food Law—the Board of Agriculture has a legal 
right to fix standards which will show to the purchaser the quality of the 
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meal which he purchases. In this way he will be protected against fraud 
when purchasing meal for feed. It is just as important to have a high-grade 
meal for feeding purposes as it ig for fertilizing purposes, and the same con- 
stituents that give it value for fertilizer, also give to it its high feeding value. 
Under the Pure Food Law, a severe penalty is attached for the selling of a 
product of a lower grade than it is guaranteed to be, the provision being as 
follows: “Any person who-shall violate any of the provisions of this act 
shall be guilty of a misdemeanor, and for such offense shall be fined not ex- 
ceeding two hundred dollars for the first offense, and for each subsequent 
one, not exceeding three hundred dollars, or be imprisoned not exceeding one 
year, or both, in the discretion of the Court.” 

The following are the resolutions of the Board of Agriculture regarding 
cotton-seed meal as feed and fertilizer. These resolutions have the force of 
law: 

“Resolved, That all cotton-seed meal sold for use as fertilizer shall be sub- 
ject to an inspection tax at 20 cents per ton, and to be subject to inspection as 
other fertilizers and fertilizer materials, unless sold to manufacturers for use 
in manufacturing fertilizers. That all cotton-seed meal offered for sale as 
fertilizer shall have branded on bag, or tag attached thereto, the following 
data: 

“1. Cotton-seed meal. 

“2. Weight of package. 

“3 Ammonia or nitrogen, ...... per cent. 

“4. Name and address of manufacturer. 

“To go into effect January 1, 1902. 

“Resolved 1, That the Board of Agriculture fix the standard of ‘first-rate’ 
cotton-seed meal at 6.60 per cent nitrogen, or its equivalent of ammonia (8 
per cent), and that all cotton-seed meal containing this minimum, or a 
greater percentage of nitrogen or ammonia, may be sold with or without 
branding the percentage of nitrogen or ammonia on the bag or tag. 

“2. That all cotton-seed meal containing less than the above minimum 
percentage of nitrogen or ammonia shall be branded as ‘second-grade’ meal, 
and shall have on the bag, or tag attached thereto, the guaranteed percentage 
of nitrogen or ammonia. | 

“3. That all manufacturers, dealers, or agents selling or offering for sale 
in this State any cotton-seed meal for use as feed, shall either first brand on | 
the bags in which the meal is to be offered for sale, or else on a tag (of a 
form approved by the Commissioner of Agriculture), to be attached to the 
bag, the following data: 

“1. Cotton-seed meal. 

“2. Grade—first-grade or second-grade. 

“3. Weight of package. 

“4, Nitrogen or ammonia, either, but not both, ...... per cent. 

“5. Name and address of manufacturer. 

“4, That anyone offering cotton-seed meal for feed, which is below the 
standard fixed in section 1, unless branded as provided in section 2, of this 
resolution, shall be subject to the penalties provided in the Pure Food Law, 
passed by the Legislature of 1899. 

“To go into effect January 1, 1902.” 
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New BUILDINGS AT AGRICULTURAL AND MECHANICAL COLLEGE. 


The burning of Watauga Hall on the night of November 29, caused a loss 
to the Agricultural and Mechanical College of over $11,000. Of this amount, 
$6,000 will be recovered from the insurance companies. The building was 
almost a total loss. The College was already crowded with students, and 
not able to accommodate all the boys who applied for admission. The work 
which the college is doing in training young men in mechanics, in engineer- 
ing, in textile work, in agriculture, is of too great and vital interest to the 
State to be checked or allowed to languish. The necessity was absolute to 
restore the burnt building, and to provide additional room for the increasing 
demands upon the College by the young men of the State who seek indus- 
trial or agricultural education. The burnt building contained the dining-room 
and kitchen and a limited number of dormitories. There is not a chapel or as- 
sembly room on the grounds, The Board of Agriculture, which is now in con- 
trol of the College, determined that such a condition should exist no longer. 
The Board met, and after carefully considering all the surroundings and the 
necessities of the institution, decided to rebuild Watauga Hall for dormito- 
ries only. This will provide accommodations for about fifty more students. 
In addition to this, a new two-story building and basement, with dining- 
room on the first floor, capable of seating five hundred students, and chapel 
and assembly-room on second floor, was provided for. Even these additions 
will satisfy the constantly increasing demands upon the College for only a 
few years. j 

The institution is doing a great work for the State, and for the young men 
who take advantage of the opportunities offered. The Governor and Coun- 
cil of State gave their assent to borrowing the necessary additional funds to 
erect the two buildings, which will be begun as soon as the preliminary 
steps can be taken of selecting locations, choosing plans and specifications, 
etc. The new buildings must be ready in time for the opening of the Col- 
lege year, the first of September, and the College will be better prepared than 
ever for doing its noble work. 


CATTLE QUARANTINE IN THE WESTERN COUNTIES. 


The cattle quarantine district in the western counties is one of great 
importance to the people of that section. All of the counties west of the 
Blue Ridge have been admitted by the Secretary of Agriculture, at Wash- 
ington, into what is known as the permanently exempted area, to remain so 
on condition that the State authorities provide adequate safeguards against 
tick infection among the cattle in those counties. The Board of Agriculture 
is making an effort to extend the boundaries of this exempted area, provided 
it can be done with safety to the cattle of the mountain counties, and will 
operate through the State Veterinarian, and cattle inspectors, in the eftort to 
rid the counties of McDowell, Burke, Caldwell, Wilkes and Surry of the tick 
pest, which is so fatal to cattle which have not become immune to the 
poison. If this can be successfully done, greater security will be given the 
mountain cattle by removing the danger line to a greater distance, and at 
the same time a great advantage will accrue to the cattle-owners in the 
counties named, by giving them free access with their cattle during certain 
portions of the year to the mountain counties, where a much better market is 
to be had. 

It is the purpose of the Board to continue the work of exterminating the 
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tick pest by adding every year a new district. There is no reason why practi- 
cally the whole State should not be eventually rid of this dangerous insect, 
which has caused immense losses among cattle throughout the State, often- 
times without the owners having an idea of the real cause of their cattle’s 
sickness. 

The cattle industry, which has become and will remain one of profit, can 
not be fully developed in the State as it ought to be until this tiny but fatal 
enemy of cattle life is exterminated. 

The following are the resolutions passed by the Board: 

“Resolved, That from November 15, 1901, to January 31, 1902, no cattle 
may be shipped, driven or allowed to stray into that portion of North Caro- 
lina exempt from the Federal quarantine, nor into the counties of Surry, 
Wilkes, Caldwell, Burke and McDowell, from any point below the Federal 
quarantine line, nor from Rabun, Towns and Union counties, Georgia. 

“Provided, This regulation shall not apply to interstate traffic by rail or 
boat transacted in accordance with the Federal regulations relating thereto, 
or to uninfected cattle exempted by special permit of the United States 
Secretary of Agriculture. 

“*Provided further, That from November 15, 1901, to February 15, 1902, 
cattle may be shipped or driven from Surry, Wilkes, Caldwell, Burke and 
McDowell counties into that portion of North Carolina exempted by the Fed- 
eral quarantine when found free of infection upon inspection by officers of 
this Department, or of the United States Department of Agriculture. 

“That all of the counties of Surry, Wilkes, Caldwell, Burke and Mc- 
Dowell be included within the partially exempted area for 1902, in which 
efforts for the extermination of the -cattle-tick are to.be made. 

“Resolved, That this Board solicits the consideration of the United States 
Secretary of Agriculture of a petition from I, D. Morris and others, believ- 
ing that it will conserve the public interests and safety of the cattle trade, 
and remove from the petitioners a needless and unjust burden, and the 
State Veterinarian is accordingly instructed to correspond with the Federal 
authorities and endeavor to have this petition granted.” 

In connection with the fire at the Agricultural and Mechanical College, 
the Board passed the following resolutions, unanimously and by a rising vote: 

“The Board of Agriculture, having heard with pleasure and with pride of 
the arduous efforts of the students of the North Carolina College of Agri- 
culture and Mechanic Arts to extinguish Watauga Hall when it was burning, . 
and of their self-sacrificing heroism in saving the College Infirmary and 
other State property, desires to place on record its hearty appreciation and 
commendation of their courage and devotion to their College. The Board 
especially desires to signify its approval of the conduct of Cadet-Lieut. 
L. N. Boney, who, as Officer-of-the-Day, rose superior to all personal con- 
siderations and devoted his entire efforts to awakening and conducting his 
endangered comrades from the burning building. 

“That the President of the Agricultural and Mechanical College is re- 
quested to have this resolution read to the cadet body, and that a copy be 
furnished by the Secretary to Lieutenant Boney.”’ 

“That the thanks of the Board be tendered to the city fire department for 
their efforts to extinguish the fire at the College.” 


* The operation of this clause from January 31 to February 15 is conditional upon the 
approval of the United States Secretary of Agriculture. 
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SECOND REPORT OF WORK ON THE DEPARTMENT’S TEST FARMS 
FOR SEASON 1901, INCLUDING FERTILIZER AND OTHER TESTS 
WITH CORN AND COTTON. 


By B. W. KILGORE, STATE CHEMIST, 
AND 
R. W. POU, SUPERINTENDENT TARBORO TEST FARM, 
J. L. MCKINNON, SUPERINTENDENT RED SPRINGS TEST FARM. 


INTRODUCTION. 


On the following pages are recorded the results of our second year’s work 
with cotton and corn on the Department’s Test Farms, which were estab- 
lished for the purpose of making thorough and systematic study of the fer- 
tilizers best suited to different crops and soils, as well as the culture methods 
and varieties of crops now grown, and new crops best suited to the different 
sections of the State. Considerable data has been omitted from this report 
and will be allowed to accumulate for future use. The results of tests with 
wheat, oats, and rye and grasses and forage plants are reserved for a bulle- 
tin to be issued in July or August, and in time to be of the greatest value in 
connection with the late summer and fall planting of these crops. It is pro- 
posed to issue in the future reports on the experimental work with different 
crops, so as to have them appear just before the season for planting the par- 
ticular crop or crops. This report on cotton and corn is sent out at this 
time so as to give those interested opportunity to examine, before planting- 
time the coming spring, the results obtained in 1901 with different fertilizer 
applications, methods of culture, and varieties of cotton and corn on the 
soils on which the work is being conducted. 

The farmers of the State paid for fertilizers in 1900 not less than $5,000,- 
000, and in 1901 the fertilizer bill was fully $6,000,000. 

“There is justly much doubt in the minds of farmers as to whether or not 
they are using the fertilizer and the quantity of that fertilizer best suited 
to give them the most profitable results. There are quite a number of 
types of soil in the State, each one of which represents a considerable area. 
These different kinds of soil likely differ in their fertilizer requirements. 
The various classes of plants grown on them certainly do. The only thor- 
* oughly practical way of determining the proportions of nitrogen (ammonia). 
phosphoric acid and potash, that are best suited to the different crops and 
soils, as well as the most profitable amounts of these valuable fertilizer 
constituents to use, is to actually grow the crops on the particular soil in 
question, and apply varying quantities of nitrogen, phosphoric acid, and pot- 
ash in the materials which supply them. By doing this, and giving the 
areas with different amounts of fertilizers the same treatment during the 
growing season, and submitting the yields to the careful test of the balance. 
mature gives the answer desired. This is the practical as well as the scien- 
tific way of dealing with this and like subjects—going direct to the soils and 
plants, and making known our wants in such a way as to induce them to give 
the most intelligent answers as to what thev need, to do the best services for 
man. 

“To be of value, work of this kind must be carefully done. and this re- 
quires skill and experience with soils, plants and fertilizers, and in addition 
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costs some money. But the farmer’s outlay for fertilizers, as well as his 
need and desire to use them in the best and most economical way, not only 
justifies, but calls for the conduct of this kind of work.’* 

As explained in considerable detail in the first report (for 1900), the 
Department has located two 


Test FARMS 


. in the Hastern part of the State, with the view of studying in the most thor- 
ough and practical way, on the soils themselves, the fertilizer applications, 
culture methods, and the varieties of crops that can be used with best 
results on these soils. 

- TARBORO TEST FARM, 


This farm is situated about three miles west of Tarboro, in Edgecombe 
County, on what is known as the “Battle-Bryan Farm.” Something more 
than twenty acres are covered by the experiments, the land being given rent 
free by Mr. John W. B. Battle, of Tarboro. The soil on this place is a fine 
’ sandy loam, with clay sub-soil 15 to 20 inches below the surface. It was the 
judgment of a large number of good farmers at the places visited in look- 
ing for a suitable location, and our own observation, that this type of soil 
represented a very large area of the agricultural lands of the east—60 per 
cent, or more. We have been pleased to have this view confirmed by the 
results of the soil survey of a strip eight miles wide along the railroads from 
Raleigh to New Bern. The soil expert who did the work in connection with 
the soil survey, also examined the soil on this place. The Battle-Bryan farm 
is one of the oldest in the county, and the particular soil on which our tests 
are being conducted has long been in cultivation, and is in rather thin con- 
dition. It is fairly uniform, with the exception of a small strip near the 
road, where more or less barn-yard manure has been used during the past 
few years. The results on this strip were excluded from comparison in last 
year’s work, and will have to be allowed for again this season. 


RED SPRINGS TEST Farm. 


The Tarboro farm in Edgecombe County is toward the northern end of 
the coastal plain section of the State. The other farm is just outside the 
corporate limit of the town of Red Springs, in Robeson County, in the 
Southern end of the coastal plain formation. It may be well to add that 
the coastal plain soils make up about 40 per cént of the area of the State. 
The soil on the Red Springs farm is a sandy loam, the sand being much 
coarser than that on the Tarboro farm, and the depth 'to clay sub-soil is also 
greater—20 to 30 inches. 

THE PLATS. 


Except where noted, all the plats used for cotton and corn were one-tenth 
of an acre each (20714 by 21 feet), and were arranged one after the other, 
leaving a fourteen-foot driveway between each series of plats, and a distance 
between individual plats sufficient to accommodate two rows of cotton or 
corn, each row being fertilized like the plat it adjoined. The plats of each 
series are reasonably uniform, except in a few instances where previous 
applications of stable manure had been made. These results are noted in 
the table of yields. 


*Extract from first report, 1900. 
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REVIEW OF THE WEATHER CONDITIONS DURING 1900 AND 1901. 


By C. F. von HERRMANN, Secrion DiRECTOR WEATHER BUREAU. 


The meteorological elements have, of course, a predominating influence 
on the growth of crops, and some, excessive rainfall for instance, may have 
merely a physical effect on the soil that may vitiate experiments with many 
kinds of fertilizers. A consideration of weather conditions during the 
years 1900 and 1901 is especially important because these years stand 
almost as representatives of extreme variations from the normal features 
of the weather generally experienced in North Carolina, and both were de- 
cidedly unfavorable for the growth of nearly all crops. A brief description of 
the general conditions for the State at large during the crop seasons of 1900 
and 1901 will reveal the contrasts between them. 


THE WEATHER DuRING 1900. 


The most striking features of the season of 1900 were the cold, wet, and, 
therefore, late spring, and a summer characterized by great heat, and almost 
continuous drought. Killing frosts occurred as late as April 5th, and very 
few signs of vegetable growth could be observed until after the middle of 
April. The drought of summer was intensified by unusually high tem- 
peratures and glaring sunshine. The departures from the normal condi- 
tions in temperature and precipitation for the entire area of North Carolina 
from July to October, 1900, were as follows: ; 


Excess in Deficiency in 

Temperature. Precipitation. 

SREVY Sastre reo a ee ae elit ie alin DRO RT OCS hae Gale One eye 1.57 inches 
TIENTES CRC fo ots cole ree ee akc 4D UORTCRS 2928s. GB 2.80 inches 
PODERE DOR Wve aaah bor ee ae 4 DcdGerees , GAG ives aes 1.90 inches 
Oetober Taw. <r ee $53 DESTRESS oa eo hee te 0.55 inches 


The most remarkable period of excessive heat extended from August 6th 
to the close of the month, during which maximum temperatures from 90 
degrees to over 100 degrees occurred on twenty-four consecutive days. As a 
result the cotton crop was injured almost beyond recovery; old and young 
corn were seriously damaged, and much fodder was ruined; the cures of to- 
bacco made late in the season were poor on account of scorching and pre- 
mature ripening of the leaves; gardens became almost worthless. It is to 
be observed, however, that the effect of drought can be largely mitigated by 
thorough cultivation to form an earth mulch and prevent the evaporation of 
the moisture in the soil. Excessive rainfall is a greater disadvantage, be- 
cause it entirely prevents work in the fields. 


THE WEATHER DURING 1901. 


The year 1901, as regards climate, must be considered the most unfavor- 
able experienced in North Carolina during the past quarter of a century. 
This year was characterized by a very cold and unfavorable spring, and by 
a remarkable excess in rainfall. The amount of precipitation received at 
many stations during 1901 has never before been equaled. 

In April there was a steady daily deficiency in mean temperature, and an 
entire absence of warm periods which usually herald the approach of spring. 


% 
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The precipitation was excessive and a remarkable snow storm occurred in 
the western district on the 20th, which gave a depth of from 2 to 10 inches 
unmelted snow over twelve western counties, and extended east to the central 
Piedmont Plateau. Freezing temperatures occurred in the west as late as 
the 22d. May and June also were cold and wet. Therefore, the beginning 
of the season of 1901 was even more unfavorable than that of 1900, as farm 
work was pursued with difficulty, and the cold, wet soil long remainéd unfit 
for the germination of seeds. 

The exceptional amounts of precipitation can not be better shown than by 
presenting the departures from the normal for the State at large during 
the agricultural season, say from March to September: 


EXCESS IN PRECIPITATION, 1901. \ 
SULT eg Den ae rip aM Se Rat RAR Oa: BR a fgieaticn senses 0.07 inches 


SN 1, See RE es See Sa ae ae) Nel Crt ee a ecalole eerste 2.06 inches 
TINS RAT gh a Ae as aa Lae rns eee coe ra feee a ai tna 3.76 inches 
Be ree en rar ee voit ie ea nen NWR: fap ee 8 1.00 inches 
ee nin uma gie Gee RS te tah en Sta 0.98 inches 
so 01S) ae Geiatoleiseate nial aces ie Neola ea rota pal Paulyhr eiabckads 6.38 inches 
meptemper 05. igs. ot Deane Tihs hems gees aa ee Poni 1.28 inches 

Old OXCeSS. So ry hk te RIE Taso lee nar AA AA aes 15.53 inches 


Attention is invited to the large excess in May, 3.76 inches, and in August 
6.88 inches. The State average for August was 12.18 inches, the largest 
amount recorded since 1872, the year when authentic records began to be 
accumulated for the State. The excessive rainfall caused several destruc- 
tive floods in all the rivers of the State so that large areas of bottom lands 
were abandoned; besides the damage by floods, washing of the soil, etc., the 
heavy rain had a very injurious effect by preventing the proper cultivation 
of crops, which became very foul. The largest monthly total rainfall ever 
recorded was 30.74 inches, at Highlands, in August, 1901, and the largest 
annual amount was 106 inches, at the same place. A graphical representa- 
tion of the distribution of precipitation will Show, however, that the rainfall 
during 1901 diminished gradually towards the northeast section of the State, 
and beyond the location of the Test Farms small deficiencies in annual rain- 
fall were recorded even in 1901. The smallest total was about 40 inches, at 
Currituck Inlet. 


WEATHER DATA AT THE TEST FARMS AND NEAREST STATIONS. 


Standard instruments have been placed at each of the test farms and the 
records of temperature and rainfall have been reported to the Section Di- 
rector of the United States Weather Bureau, at Raleigh, where they have 
been tabulated. The following tables present a Summary of the chief 
weather elements for 1900 and 1901 at the test farms and nearest regular 
stations. At the test farms observations have been continued only two 
years, which is not a sufficient time to establish normals, but the stations at 
Tarboro and Lumberton have records for periods longer than ten years, and 
the average data are fairly representative of the conditions prevailing in 
the vicinity of the State farms: 
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The records presented in these tables fully substantiate the general 
account given above of the unfavorable conditions prevailing during 1900 © 
and 1901. The deficiencies in temperature during the spring in both years 
are brought out, perhaps, better at Lumberton than at Tarboro, where as 
already stated, the rainfall was not quite so excessive and the temperature 
higher during 1901 than in other portions of the State. The annual normal 
rainfall at Tarboro (average of 20 years’ records) is 52.70 inches. During 
1900 the amount received was 39.17 inches, showing a deficiency for that 
year of 13.53 inches; continuous deficiencies occurred from May to October. 
On the other hand, during 1901 the total received at Tarboro was 57.01 
inches, or 4.30 in excess of the normal, and 17.84 inches more than in 1900. 
The largest monthly total was 11.61 inches in August. 

The normal rainfall at Lumberton, twenty miles from the test farm at 
Red Springs, is 49.85 inches (average of 16 years’ records). During 1900 
the amount received was 5.81 inches less than the average, while during 
1901 the annual total at Lumberton, 62.76 inches, is 12.91 inches above the 
normal, and 18.62 inches more than was received during 1900. 

Summing up, by a brief comparison of the two years, it is seen that both 
were characterized by cold, wet and late spring; that while the summer of 
1900 was very hot and dry, the corresponding season of 1901 was cool and 
extremely wet; both were entirely disadvantageous for agricultural inter- 
ests. These conditions must be kept in mind in discussing the results of 
the work at the test farms. 


EFFECT OF SEASON ON RESULTS. 


These unfavorable conditions have greatly influenced the results of the two 
years’ work. Especially has this been true with regard to the effect of the 
various fertilizer applications. The rainfall having been deficient one year 
and exessive the other, these applications have not likely shown the effect 
on the crops they would have under more normal conditions. While this 
detracts greatly from the value of the results obtained in extreme seasons, 
it shows how uncertain it is to base too much on one, or even two, years’ 
work, especially if the seasons are not representative, and emphasize the 
importance of continuing tests long enough to get average results to repre- 
sent average conditions. 

We are giving the results of our year’s work with the above in mind, feel- 
ing that they are not representative of usual conditions, and asking that 
they be accepted and considered in this light. Because of all this we can 
the more readily see why it is not well to be too hasty in drawing conclu- 
sions, but rather wait until sufficient data has been obtained on which to 
base conclusions. 


KIND, COMPOSITION AND Cost oF FERTILIZER MATERIALS. 


In the table below will be found the data in relation to the fertilizer mate- 
rials employed. Cost, as there employed, means what was paid for them 
delivered at the depot, and does not include cost of hauling from station to 
farm, mixing and applying: 
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FERTILIZER MATERIALS USED IN 1901, THEIR COMPOSITION AND COST. 


a Phosphoric Acid. com % 
ss l Za cass 
Beier | Be, | eee ee 
Cotton-seed meal____-____ Chea Ooty | MBE Tas alone |S cnae esrae re 2.80 ati *2,91 | 1.94 $25. 00 
Dates ee (ayy ee ila | Werte 2,42 28 2.70 | 1.79 25.00 
Cottou-seed --...-.----- YATE (Ome EOE Orr eee) nC AD ae Na eRe 1.58 | 1.82 16.00 
Acid Phosphate _--------|._---- 18.92 2.121 16.04 2.02 | 48.9612. 12.50 
Ground Phosphate fae ai Wil ng PE la sete RPM aap rs OU eT oe MPR Sr eD Fa ay (acs 10.00 
Nitrate of Soda____---__- 1a se eee peainaleeen: Punmhedians ede adie ReMi Wiad yo 
LANTERN ath ies ES (ae CA, Sethe oot Prt eer Us Wea 13.81 13. 00 
IMG riadte OL OLAS Tie cc seve ie ete Hai eee ail a ee eet oat ee per ace |e ee face 49, 52 45. 00 
MEA Naess LE let a! Se oP Tal baskets ne ard pe eee ering bots HO eon AO SP .89 | 1.82 2.00 
iG) Brat pada spor ee lacey 1G thre |S rei tlds MEE er Ra. Aa Soy PR Bee OS Oe Pe oe 8.00 


To economize space and to make more easy the representation of the fer- 
tilizer applications to the different plats, letters have been eiguhee to repre- 
sent the valuable ingredients of fertilizers as follows: 

Nitrogen is represented by N, which also means a given weight in pounds 
per acre of nitrogen. With cotton N represents 10 pounds of nitrogen (equal 
to 143 pounds cotton-seed meal) per-acre, in the normal application; and 
with corn 9 pounds per acre. 

Phosphoric Acid is represented by P, and this also means a definite number 
of pounds per acre of phosphoric acid, which, in the case of cotton, is 28 
pounds (equal 200 pounds of 14 per cent acid phosphate). 

Potash is represented by K, and this in the case of cotton means 10 pounds 
per acre, or 80 pounds kainit. 

L equals Lime at the rate of 1,000 pounds per acre of slaked lime. 

The results are given in detail on the following pages, with such comments 
as are seemed to be justified. 


I. 
FERTILIZER, CULTURE AND VARIETY TESTS wiTH CoRN. 


(VARIETY: COCKE’S PROLIFIC. ) 


Preparation and Cultivation.—The. field was in cotton in 1899, and the 
preparation, fertilization and cultivation given the plats in the experimental 
work of 1900 has been recorded in last year’s report. This season’s work isa 
repetition of that of last year, each plat having been used in the same Way as 
in 1900, and given the same treatment as to preparation, cultivation and 
fertilization. 

The plats were all broke alike with two-horse turning plow, eight to ten 
inches deep, on February 14th and 15th. Rows were run off 5% feet apart 
and 4 to 6 inches deep, the fertilizer materials, which were weighed out 
Separately for each row, being distributed in the drill and covered with 
“double stock” plow, having two small shovels on it, April 1st. This slight 
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ridge was opened and the corn (Cocke’s Prolific, obtained from Curry-Arring- 
ton Company, Rome, Ga.) planted 2% feet apart on April 25th. The corn 
was thinned to one stalk to the hill. 

With the exception of Plat 38, which was worked according to the custom 
of the section, with sweeps and turning plow, laying by with high ridge, all 
the plats were cultivated level, with what is known as “Avery’s Truckers’ 
Five-Tooth Cultivator,” after first running the wide smoothing-harrow over 
the rows about the time the corn was coming up. The cultivation was rather 
deep, and with the small hoes on the cultivators early in the season and be- 
coming shallower, and with the large hoes as the season advanced, and the 
roots found their way well out into the rows. This secured pretty thorough 
breaking of the land early in the season, and prevented the disturbance of the 
root system later. One to two furrows were run with the cultivator to the 
row about every ten days (when the seasons would allow) till July 4th, and 
an especial effort was made to work immediately after rains, in order to pro- 
duce a fine dust mulch, with the shallow-running plows, to prevent the rapid 
evaporation of the water added to the soil by the rains. Including the fur- 
rows for opening the drills for fertilizer, covering same, and again opening 
for planting the corn, twenty furrows were run in cultivating the corn. 

The second application of nitrogen as nitrate of soda to Plat 23, of cotton- 
seed meal to Plat 24, and of cotton-seed meal, acid phosphate and kainit to 
Plat 25 was made June 21st. 

‘The corn was cut close to the ground and shocked from September 10th to 
12th, and was husked and weighed (corn and stover separately) on October 
18th to 24th. 

The plan of experiments and results follow: 
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PLAN OF FERTILIZER AND OTHER TESTS WITH CORN. 


Normal Fertilizer Application, 300 pounds to acre of Mixture containing— 


PHOSphorictA eld: esse eee 
PO bas AA eee Seo ee et wae 


In scheme below— 


eo A a = ne ee eee = = ee - 


7 per cent. 
14% per cent. 
3 percent. 


P=21 pounds Phosphoric Acid=150 pounds (14 per cent) Acid Phosphate. 


K=—4¥% pounds Potash= 
N=9 pounds Nitrogen= 


36 pounds (12% per cent) Kainit. 
130 pounds (7 per cent) Cotton-Seed Meal. 


SIZE OF PLATS ONE-TENTH ACRE (20744x21 FEET). 
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Applications. 


AAAAAAR A 


meal at planting; balance as Nitrate 
of Soda later. 


K Two applications of nitrogen: Half at 
planting and half later; both as meal. 


RK Two applications of all three materials: 
Half at planting and half later. 


{ Rotation: First year, corn and peas; oats 
| and vetch in fall. Second year, oats 

K +; and vetch; peas in summer, and oats 
| and vetchin fall. Third year, corn and 
| peas; oats and vetch in fall. 


K Rotation: Same as 26 withoutany nitro- 
Ss gen in the fertilizer after first year. 


After peanuts to furnish nitrogen. 
After cow peas to furnish nitrogen. 
After velvet beans to furnish nitrogen. 


K Ground phosphate rock to furnish phos- { 
phorie acid. 


Kk Deep application of fertilizer. 


Kk {Broadcast application of fertilizer to coms 
~ (pare with drill application. 


im applications of nitrogen: Half as 
K 


Kk 
KL 
eae pounds slaked lime per acre broad= 
cast. 
K Ridge to compare, with level culture, 


a 
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COMMENTS ON RESULTS. 


Under this head last year the following statement was made: “The very” 
dry and unfavorable season has taken much from the value of the year’s 
work. ‘Besides, it is never safe or advisable to attempt to draw conclusions 
from the experiments of a single season.” The crop year just past has been 
an opposite extreme from that of 1900, in that it was a very wet year and 
much of the effect of the fertilizer applications was doubtless lost by leaching 
- by the heavy rains beyond the roots of the plants, especially as the plats 
under experimentation, except those on which green crops were grown last 
year, have been long cultivated in clean crops and have very little organic 
matter in them to assist the naturally open, sandy soil in holding fertilizer 
materials. It is better then again this year to merely make some comments 
on the results themselves and in connection with last year’s results, and re- 
serve conclusions until there is sufficient data on which to base them. 

1. Fertilizer applications on corn paid better in the wet year of 1901 than 
_ they did in the dry year of 1900. This may have been due to corn on the 
nothing plats getting in 1900 the benefit of some unused fertilizer from the 
cotton crop of 1899. The fertilized plats, however, had the same opportunity. 
The nothing plats yielded more in 1900 than they did in 1901, and the in- 
crease due to fertilizer applications was, therefore, greater in 1901 than in 
1900. All the fertilizer applications more than paid for themselves; some of 
them quite handsomely in the increased value of the product, in the season 
just past, with the exception of Plat 33, where the fertilizer was applied 
broadcast, all the rest being in the drill, and Plat 38, where the corn was 
cultivated and laid by on a ridge to compare with level culture given all 
other plats. 

Z. Comparison of yields on Plats 9 to 17, inclusive, show increased quanti- 
ties of nitrogen, phosphoric acid and potash in the normal mixture to have 
increased at considerable profit the yield of corn, the increase in yield being 
about equally in favor of nitrogen and phosphoric acid, and the increase in 
value of product being about equally in favor of phosphoric acid and potash. 
The latter is due to the greater cost of nitrogen over phosphoric acid and 
potash, | 

3. The results do not indicate that this soil is more in need of potash than 
of phosphoric acid. In fact, the results point rather to the reverse, the dif- 
ference, however, being too slight and the data too limited to justify more 
than a comment. 

4, Increased applications of all materials gave greater yields, but at small 
profit, on account of cost of fertilizers, as is seen from the following data: 
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Fertilizer. Yield. 
Piatt ana nee ie yc"! BONS DOIN E ee ee 21.0 bushels. 
gE AS ES WR Sh eae eee ee Tae vee tne ene anette: OO A, eres 
Plat‘ 90225. pas Teas ere BO (ial pee sahak Rpoee Pats oma oe Oe ee eae 
Rint ce leeeee rrr kee oo. DOOh tea ae nraenie ies DRAjan ss 


5. Comparison of the increased yields on Plats 7 and 38 over the nothing 
plats show level culture to have given slightly better results than ridge cul- 
ture. It would seem that the past season of heavy rains has been a very 
Severe test of flat culture, and it has shown up well. It should be more gen- 
erally followed. 

6. wast year’s results showed good profit to come from a division of the 
nitregen of the f. rtilizer, applying one-half at planting and one-half late in 
the growing season. The prei:ent year’s work on this subject resulted as 
follows: : 

Increase over 
Unfertilized Plats. 


Plats i. Que application ‘ofall materials. >... soo. e8 5.00 bushels 


Plat 25. Two applications of GUIIMOLCTIBIS fds face oe ey ete 10.40 af 
Plat 24. Phosphoric acid and potash, all applied at planting; 2 
_applications of nitrogen, both as meal.............. 7.40 he 


Plat 23. Phosphoric acid and potash, all applied at planting; 2 
applications of nitrogen; first half as meal ; second 
Pea aoe T ATO OL SOURR fo eche co oe ck eek. 5.40 si 


Last year the second application of nitrate of soda gave best results; this 
year the yields are in favor of cotton-seed meal, the difference being likely 
due to the ease with which nitrate of soda is washed from sandy soils in wet 
weather. 

7. The yields on Plats 28, 29 and 30, in Table 2, show the effect of previous 
leguminous crops on the growth of corn, the increase (18.1 bushels per acre) 
on Plat 30, which grew a heavy crop of velvet beans in 1900, being specially 
noteworthy. The value of this increase amounts to $11.54 per acre, valueing 
the corn at fifty cents per bushel and the stover at $8.00 per ton. Should corn 
be put at $1.00 per bushel (the present price) the increase due to velvet beans 
would be $23.08 instead of $11.54. This plat received at the rate per acre in 
1900, acid phosphate 120.6 pounds and potash 14.7, valued at 88 cents, and in 
1901 the corn was fertilized with only acid phosphate and potash to the value 
of $1.03. | 

In calculating the value of the increase in crop on the several plats due to 
the fertilizer applications, corn has been valued at fifty cents per bushel and 
stover at $8.00 per ton. These are only about half values, on account of the 
high prevailing prices of grain and feed, but would be, we think, reasonable 
values in ordinary seasons. 
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VARIETY TEST OF CORN. 


The fertilizer application per acre in this test was: 


NW) pounds mitrogene 3. oe 127.1 pounds of cotton-seed meal. 
P—21 pounds: phosphoric acid i.i2 oo 109.0 pounds acid phosphate. 
K= 4 > pounds potash-i2 2202 14.7 pounds kainit. 

CA EA ST ioe UN acant Seciee Sie dal gat ae OSA ACN A lal eed 250.8 pounds per acre. 


Cost of fertilizer application per acre, $2.38. 


RESULTS OBTAINED IN VARIETY TEST OF CORN. 


TARBORO FARM, 


Tie 

Ne 

Sas Yield 

in 

BE Variety in Order of Productiveness. Bushels 

2 g ore Per 

S| Os Acre 

ome 

Z% - 

oe EES eS ER Es RE IS Te aL ae IY a 

BIN COn ey Oa OIDEO VE set nee ee eer IS a ei ag 29. 50 
Sa Oe es ete ONIN hee era cates eas eS or ite Bae a 5 Te 28. 10 
omen VR TeE SCN DIO VGC a eats emg stages Se ey i ae Sp No et a 27.04 
ET Bas Aes EE Wea 5 LAR as Pah a Le) DR A eee RGN PR re 26. 85 
6 Tennessee 1S MLO Reg iar OM Saal aR alga ee ptt a Toes PERRET RRL OA TY 26. 56 
Op AGE MUTA MGIT yan ste an ae a rows ee ee SO ee i ee 25.73 
Grier roy cor chalet: Denyin aa eer Cee ie) aed Tes SY a ee 22. 53 
yo) LAW Oy 3305 oa D1) 19 pee aii NE Aa) DER a oe SER ler Oe EA ee 22,21 
Rier LC RO Ty CLO IRE ne tree 2 Sere eee es Ws ar den eee We Ae ot Sate 21.42 


RED SPRINGS. 


LW Cenc Seal EN TOMO eos tein ee eee ean ee th eh or 18.95 
Perecee lls abi OGL yr. Nore cies Pe eee ake Et) hee ei thy ANS 17,31 
nee tee Pere Oe test Ei ty ft ee et eA Le Od wh es Oo! aa 15. 28 
Oe er TA te Beat er Prt Ph degis SRL et as 14. 12 
ee ROCCO DOtt soot ce fog ores ek Se Ae ey 14. 05 
Ue Pee PEC PE LIROL OUCH 3 550 a ce leant gee ee SY ei oR WG ty ee a 14. 04 
Nese mILIC ROMO MOVE whan Jae tas nae ne A te al te ie So 18, 54 
PNAS aig Ma te 129) 4 7 ASR OM 2 SS SS UR 1S SIRO ee cA NR Wo 12, 42 
TEP CASS NEA ADS Miler ett ea ie Slee ts 28 Bl ee a atk WERE See ee 1. 27 
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COMMENTS ON VARIETY TESTS. 


All the kinds of corn received the same fertilizer applications at the two 
places and at each place the culture treatment was the same. 

Six and seven rows respectively at Tarboro and Red Springs were devoted 
to the test of each variety. The rows were 103% feet long and six of them, 
therefore, equalled approximately one-fifteenth of an acre. One row of each 
of the nine varieties followed the other and then this was repeated five and 
six times respectively at the two places, making six and seven rows of each 
kind. This was also used as test of planting in rows of different widths and 
distances in the rows. The results of this latter test follow in another table. 

The varieties at each place are arranged in order of productiveness, which 
renders unnecessary further comment. 


SOURCE OF VARIETIES. 


The varieties of corn used in the preceding test were obtained from the fol- 
lowing sources: . 


Cocke’s Prolific, Curry-Arrington Co., Rome, Ga, 
Tennessee Yellow, Curry-Arrington Co., Rome, Ga. 
Champion Dent, Alexander Seed Co., Augusta, Ga. 
Hickory King, Alexander Seed Co., Augusta, Ga. 
Weekley’s Improved, J. F. Weekley, Ulmers, S. C. 

Sanders’ Improved, W. S. Sanders, Danielsville, Ga. 
Holt’s Strawberry, T. W. Wood & Sons, Richmond, Va. 
Improved Golden Dent, T. W. Wood & Sons, Richmond, Va. 
Native. 


Norse.—A considerable quantity of well-selected seed of Cocke’s Prolific Corn, grown away 
from any other kind of corn and which is therefore pure, was saved for seed. This is a white 
corn with medium size ear and small cob, bearing one to three and sometimes four ears to 
the stalk, 
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DISTANCE TEST OF CORN. 
TARBORO FARM. 


=e 
bd 


eo a 
5 “a ; : y 1, © 
ae Width of ROWS. Distance Pr Ene aue Drill One | a2 
Zn £8 
Be EO e ot Se ee sn gg Sap ane DOE SOO 2 ve errata, ort 3 canes ed 28. 63 
GE Le A V3 ESP PA eee RIN gt wOeO teOb i. ala. rat ies) ha fee 28. 41 
BMPR CISPR eS. dot en aed abaweneceeaua POM Tees bral eee eke eee 24,40 
NRTA MOU Tonle 8. ee eee eT OO WRC ae go ae te ee ae 22.58 
.9 | Five feet anne an aa en en gsm eee senn SPOMBR TOR eee sa os ks eres 24.26 
CEE OY Ss SIRS Ae ede Qian See RON Ce ovine faa ho Se .7e 0M A ens at elisa | 28.00 
r] ( RED SPRINGS. 
2 | Three and one-half feet . 5---; —-..-=--.-- Three and one-half feet______.____-__. __-. 9,20 
Pereupticet a a oii e oe ia gee a. By i's D7, Peed Mk a OY Oa OO MS cae 2a lee | 10.00 
a OER oe ck gh EN BS A Bo Pa AGS PoC ev ole res ae deel a 10.73 
MNONT: LOC Go re ees ene ee ee ees a POOP Teel. Sao cep eet ot ee io eae as 16, 24 
Red yrsieet a si eit A oT 5 ints oe ve tects Sea a re re ans 
OA OSLO bree si Rae ete sea eS ee MRICS TeGh sos aera ime oto ge ema 17.90 
Saetve tect. 0 fe Ne ee Tone eet, caicy ea eee ae 18.31 


COMMENTS ON DISTANCE TEST. 


As previously stated the variety test was also used to obtain data regarding 
planting in rows of different widths and different distances in the rows, thin- 
ning to one stalk in a place. One row of each of the nine kinds of corn was 
planted after the other, and the order repeated a sufficient number of times to 
Zive one row of all the nine kinds of corn to the test of each width row and 
each distance in the drill. This gave nine 102%, foot rows to each test. It 
will require a number of repetitions of this test to arrive at a fair idea of the 
best width of rows and distance in rows for planting corn on the type of soil 
used in the experiment. This will no doubt vary with the different kinds of 
corn, and data bearing on this point was furnished by this test, but will be 
reserved for future use. . 


METHODS OF HARVESTING CORN.* 


The usual method of harvesting corn in the State is to pull the ears, leav- 
ing the blades and stalks, or pull the ears and blades and leave the stalks in 
the field. This is a very wasteful practice, as facts show. In the Northeast 
and Northwest it is almost the universal practice to cut the entire corn plant 
down to the ground at the glazing stage of the grain, and put up in good-size 
conical shocks to cure. After the plant has thoroughly cured, the ears are 


* This is largely a reprint from the first report made in 1900. 
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shucked out, either by hand, or more generally and economically, where large 
areas are involved, by putting through a shredder, which husks the corn and 
tears the stalks and blades to shreds and puts them in much better shape for 
feeding. A considerable number of corn harvesters and shredders were put 
in operation by our good-size farmers during the past two years. 

Three years’ experiments at the Maryland Experiment Station, and one 
careful test at the Georgia Station show, as an average, that of the entire corn 
plant, 46 per cent is ear (grain and cob), and 54 per cent corn fodder (all the 
plant except the ear). Of the corn fodder practically 60 per cent is stalk, 30 
per cent blades, and 10 per cent shucks. 

The corn on both the Test Farms was cut and shocked in 1900 and 1901. 
After curing well, the ears were shucked and weighed, as was also the corn 
fodder. The results are given in the table of results. 

The average yield at Tarboro in 1900 was 25.2 bushels ears per acre, or 
1663.2 pounds, allowing 66 pounds grain and cob per bushel. The corn fodder 
corresponding to this amount of grain was 2246.7 pounds. The water was 
determined in ears and fodder in the laboratory, and the dry matter (the 
whole portion minus water and that which has feeding value), in the ears 
from the average acre, was found to be 1453.7 pounds, or 42.4 per cent, while 
the dry matter in the fodder from the same area was 1981.6 pounds, or 57.6 
per cent of the whole plant. Most of the latter, if left in the field, is wasted. 

But only that portion of a feed which is actually digested or dissolved in 
the juices of the animal stomach is of value. A large number of digestion 
experiments and feeding trials with animals have shown that the portion of 
corn fodder eaten has about the nutritive value of ordinary grass hay. When 
the stalks are fed whole a good deal will be left uneaten, but if cut up in a 
corn cutter, or shredded in machines for that purpose, the greater part will be 
consumed. . 

The experiments referred to at the Maryland Station, showed that of the 
total digestible (valuable) material in the corn plant, 48.2 per cent came from 
the fodder and 51.8 per cent from the ears, the ears being more largely taken — 
up in the anima] than the fodder. Using well-known and accepted figures in 
connection with our tests already referred to, and calculating by means of 
these the digestible matter in our average acre crop, it is found that the ears 
gave 1144 pounds, or 50.2 per cent, and the fodder 1133 pounds, or 49.8 per 
cent, of the feeding value of the corn crop. These figures agree well with 
those obtained elsewhere, and show how much valuable feed is lost by har- 
vesting corn as is usually done in this State. 

The figures of our tests may be briefly summarized as follows: 


COMPARATIVE FEEDING VALUE OF EARS AND FODDER FROM ONE!ACRE. 


Yield Per Dry Per Cent | Digestible| Per Cent 
Acre, Matter. in Matter. in 
Pounds. Pounds. Each. Pounds. Each. 
Bare 25:2 btiwitele.- ek he 1068, 2 Be 42,4 1,144 50.2 
adder. Fos i ee a as pp gga Ne hOB G 57.6 1,133 49.8 
Maryland Station results — | 
je ae ne ea a ease aps Pere aan eee Se eee PED MAS ea eae ~=--------- 51.8 
OCC ee Oe ae es ve ees OMe ine en ee an me eee Nahe NSS oS laa S 48, 2 
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Taking the corn plant as a whole, practically 
46 per cent is ear (grain and cob) and 
54 per cent corn fodder (stalk, blades and shucks). 


— 


Total, 100 


Of the corn fodder or stover (all the plant except the grain and cob) practi- 
cally 
60 per cent is stalk, 
30 per cent is blades, 
10 per cent is shucks. 


ey 


Total, 100 


Animals can get more out of the corn ear than they can from the corn fod- 
der. On basis of what is actually used by animals—the valuable or digestible 
part—practically 


51 per cent is ear, and 
49 per cent fodder (stalks, blades and shucks). 


Ps 


Total, 100 


Are not these figures strong enough to at least justify an effort on the part 
of everyone to save ‘the corn plant as is done so successfully by certain farm- 
ers of this State, and so largely elsewhere, and to get all that is possible of its 
feeding value? It could then be grown at greater profit on our soils, 
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II. 
FERTILIZER, CULTURE AND VARIETY TESTS WitH CorrTon. 


(VARIETY: CULPEPPER’S IMPROVED. ) 


Preparation and Cultivation.—The cotton plats were separated from the 
corn plats by a fourteen-foot driveway and turn-road. The land was in cotton 
in 1899 and the preparation, fertilization and cultivation given the plats in 
1900 has been recorded in the report of the experimental work for that year. 
This year’s work has been a repetition of that of last season, each plat having 
been used in the same way as in 1900, and given the same treatment as to 
preparation, cultivation and fertilizer application. 

The plats were all broken alike with two-horse turning plow eight to ten 
inches deep on February 8th to 11th, and was then harrowed smooth. Rows 
were run off 374 feet apart and 6 to 8 inches deep, and the fertilizer materials, 
which were weighed separately, and with great care for each row, distributed 
in this drill April 8th and 9th, and covered with one furrow of “double-stock” 
plow. On April 16th two small furrows were added with one-horse turning 
plow and the cotton planted. A smoothing harrow was run across the rows 
on April 29th, after which the cultivation was level, and with Truckers’ Cul- 
tivator (the same used for corn), running it moderately deep at the beginning 
and becoming shallower as the plants developed and the root systems ex- 
tended into the middle of the rows. The cultivator was never run more than 
twice to the row at a time, as this more than covered the middle, and an effort 
was made to work over the plats as quickly as possible immediately after 
rains, to break the crust formed by the showers, and leave a dust mulch to 
check evaporation. The cultivator was run about 114 to 2 inches deep toward 
the close of the season. It was attempted to cultivate every ten days, which 
had to be changed, of course, to suit the seasons. The last cultivation was on 
August 12th, and in all, 21 furrows were run in making the cotton crop. 

The cotton was hoed twice and thinned as nearly as possible to a stand of 
one stalk every fifteen inches in the row. 

The plan of the tests and detailed results follow in the tables: 


PLAN OF FERTILIZER AND OTHER TESTS WITH COTTON. 


Normal application, 400 pounds to acre of mixture containing: 


TOO IIODNG TLCAG shee ds eet ety areca tte AL A 7 per cent. 
Ve ets Soe myst OF Sg Sense Gb OLAS Se ORS Sin 5 ee OE 244 per cent. 
TERR ONE eet oe eae Bee hee ic ns ee ee ee oe ne 214 per cent. 


In scheme below— 
P=28 pounds Phosphoric Acid=200 pounds (14 per cent) Acid Phosphate. 
K=—10 pounds Potash= 80 pounds (12% per cent) Kainit. 
N=10 pounds Nitrogen. = 143 pounds (7 per cent) Cotton-seed Meal. 
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SIZE OF PLATS ONE-TENTH ACRE (20744 X 21 FEET). 


Perma ner tec ty omen 4 tt 


Applications 
N 
12 
K 
N Irs 
N K 
ip Ke 
N P 
O 
IN ee 
Nee 
Nig P 
N Py 
N Pe 
N P3 
N P 
N AB 
N ie 
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a Naa? 
(N P 
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O 
N iE 
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N P 
N iP 
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K 


{Ridge to compare with level 
Culture 4 culture. 


{ Ist year, cotton with oats and. 
vetch in fall. 

2d year, oats and vetch with 
peas In Summer and oats 
and vetch in fall. 

3d year, cotton, and then as 

| in first year. 

Same as above, without the 
use of any nitrogen in fer- 
tilizer after first year. 


{lst year, cotton with oats and 
vetch in fall. 

2d year, oats and vetch with 
peas in summer and vol- 
unteer oats and vetch in 
in fall. 

3d year, corn and peas, with 
oats and vetch in fall, then - 

| asin first year, 


{eine application of fertilizer 


Rotation | 


Rotation 1 


Rotation 4: 


materials to compare with 
ordinary depth. 
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COMMENTS ON RESULTS. 


It is undesirable, for reasons already given, to attempt to draw conclusions 
so early in the stage of the work. Some comments, however, are desirable 
and seem to be warranted by the results. . 

1. As was the case with corn, fertilizer applications paid better on cotton in 
the wet season of 1901 than they did in the dry one of 1900. This may have 
been due to the cotton on the unfertilized plats getting in 1900 the benefit of 
some unused fertilizer from the cotton crop of 1899. The fertilized plats, 
however, had the same opportunity. The unfertilized plats yielded more in 
1900 than they did in 1901, and the increase due to fertilizer applications 
was, therefore, greater in 1901 than in 1900. With two exceptions, all the 
fertilizer applications more than paid for themselves in the year’s work in the 
increased value of the product, the profits from some of the applications being 
quite large. The two plats where the increase due to fertilizer was less than 
the cost of the fertilizer, were No, 6, receiving only phosphoric acid and pot- 
ash; and No. 18, receiving only one-half the normal quantity of fertilizer or 
200 pounds per acre. 

2. Comparison of yields on Plats 9 to 17, inclusive, shows that increased 
quantities of nitrogen not only gave larger yields, but also larger net profits 
than did similar increases of either phosphoric acid or potash, the phosphoric 
acid being more beneficial than the potash. The largest yield, as well as the 
largest net profit in crop (excepting Plat 1), came from -Plat 11, which re 
ceived the treble quantity of nitrogen as cotton-seed meal. 

8. The results do not indicate that this soil, according to general belief, is 
more in need of potash than of phosphoric acid. In fact, the results point 
rather to the reverse, as is seen from the following comparisons: 


Yield 
Application. Per Acre 
s 5 in Pounds. 
Pla pens See og es De eS NCId PHOSpPRate 22 eae eee ee 617.5 
Plat em he eae eat econ setae RG ate Se eS ee Re ey eee nee 580.0 
rMCOLbON-Seed. Mea Sa ee ee ee eee x 
Plat 4 __---~----- ----------------220- A CIGEP NOS PNELe e252) eas ee eee \ 690.0 
Gotton-seed: Meal -.2o ee eee eee 
See eee Maes, © eae eae eae ely tats Ae huas mercies ae esse ee \ 595.0 


The yields on Plats 13, 14, 16 and 17 also point in the same direction. 

The past year, however, has been an unusual one in agriculural operations, 
and even had it. been typical of general conditions, it would not be safe to at- 
tempt to make sweeping deductions from such limited data. Conclusions 
must await further work. 

4. Increased applications of all materials did not give certain and propor- 
tionately greater crop yields, as is seen from the following: 


Fertilizer. Yield. 
NBA KY vst attacs ee satng anf hte te, wh Qs pe a ee aloe be Me Ee Re a eR 400 pounds. 720 pounds. 
Plat 19 -2-2- 2-2 - nd oe os Hs oe en ne ns += 600 do. 917 do. 
Plat 2Oieel wel sek eae et is Oe te ee Pe eae 800 do. 800 do. 
B22 eH eed Repeat eter te wT ene, Golan, 6 ae va Onley SURE ope le 1000 do. 1035 do. 


5. Comparison of yields on Plat 7, subjected to level culture and producing 
at the rate of 720 pounds seed cotton per acre, and Plat 23, under ridge cul- 
ture and yielding at the rate of 825 pounds of seed. cotton per acre, is favor- 
able to ridge culture the past wet season. 
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Considerable other cotton data obtained in the tests of 1901 are reserved for 
future use. 
VARIETY TEST OF COTTON. 


The fertilizer application per acre in this test was the normal one used for , 
cotton, as follows: 


IN—l0 pounds rnitrocen see sue noo ro EE ee 141.2 pounds cotton-seed meal. 
228 pounds phosphoricracl deat le be es eee 150.8 pounds acid phosphate. 
KE LOMOUNGSEPOLAS Die ees iee see ee tok Ss he eee 52.6 pounds kainit. 

ANGK IGNORE nel Ste ae Se eee ae Se oe 844.1 pounds per acre. 


Cost of fertilizer application per acre, $3.05. 


RESULTS OBTAINED IN VARIETY TEST OF COTTON. 
TARBORO FARM. 


Si 

o 

Se 

a oe ; Yield in 

Ooms Variety in Order of Productiveness. Pounds Per 

220 Acre. 

g ok 

Bog 

7, By. 
dal eC SSOlP Se Bigs hO lll eens beast coe en eee ea ket eee ce eee 1, 487 
(a sCADipep Pes DLO VG sea ee ee Ree ee Ee te ld 1,302 
ae DOUGE CASES: PIED ONCO so- ome a Sno so ae es MeN ey eee a 1,215 
Pparorrieminandve MmprOved. oies- tien soe ts ue eo ee. See eerie oe 1,142 
TERE EL ANVARATIS os Ea XGy bal VET Cree oe nore e aa oe ee er oe eh ae at ee eee 1, 053 
Re aeRO LTE TON CO fe wan ne cab tne sation saa Me een eh Ree ean ea easel ee 999° 
pee Oo ELLE 10 SEATS O Vie a aan eee rae eh ea ees Rae Be 957 

RED SPRINGS. 

ae 

> 

RA 

— 

ES 

Aaa 
AL TASC STON Ade 0) 0 [al 319 99 ae arte nen an ae le pets es a RS eS aa RS ER nO A 496.38 
peri per ier Lin proved\. 2055.5 ie a Le a ee a at 477.0 
Par eee He PiU EUW Clie ae gid ol tic oaee a amicen a aannee awa eee eetn x 473.1 
Pair ley eer WON on) ete we eg sate gm EEN: 448.3 
Deere eer et BRT OMCC a tee Fe a ates tat, cis hehen a con aas Sable t 440.0 
PRP Be Ets ery CCN 2-6 sack fo ee Rott ee rt ee eee ieee codiw 417.0 
CARs eR ROS DAB i ate a hh a dd teasers dain Pps cin lg Sok thr Seow 255. 2 


COMMENTS ON VARIETIES. 


The varieties are arranged in order of productiveness at each place; they 
all received the same fertilizer application, and the cultivation was the same 
for all varieties at the same place. 


19 
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The difference in the soil and season makes it necessary to compare the re- 
sults with each other on the same farm, though the rank and order of pro- 
ductiveness should be considered at both places. 

One row of each of the seven varieties of cotton followed each other and 
this order was repeated a sufficient number of times to give seven rows of 
each kind. The rows at Tarboro were 103% feet long, which gave something 
more than one-twentieth of an acre to each test; and at Red Springs the rows 
were 207% feet long, giving over one-tenth of an acre to each kind of cotton. 
As was the case with corn, this variety test was also used to furnish data re- 
garding planting in rows of different widths and varying distances in the | 
rows. This data follows in the next table. It is desirable to continue work 
of this kind for some years before attempting to draw conclusions. The 
yields given in the tables make further comment unnecessary at this time. 


SOURCE OF VARIETIES OF COTTON, 


Culpepper’s Improved, Alexander Seed Co., Augusta, Ga. 
_ Peterkin’s Improved, Alexander Seed Co., Augusta, Ga. 

Moss’ Improved, B. D. Moss, Norway, S. C. 

Russell’s Big Boll, G. F. Park, Alexander City, Ala. 

Hawkins’ Extra Prolific, B. W. Hawkins, Rome, Ga, 

Griffin’s Improved, John Griffin, Greenville, Miss, 

Strickland’s Improved, J. R. Strickland, Gardo, Ala, 


DISTANCE TEST OF COTTON. 
TARBORO FARM. 


bn 
ip F Distance of Planting in the Drill Yield in 
= Su Width of Rows. Sac eialas Pince, mae per 
S86 
7 (Three andone-halt feet. <-/-s 05. Miweive linghes=. 27 a. So eee | 1,286 
‘7 | Three and one-half feet.------_-___- Pix TeCUANONGS 220. at eee tee 1,384 
ao. Dpreeand One-nadi Teeus a2 3s see WORLEY INCHOS 2. 0c oc ote eee eee 1,410 
7|Three and one-half feCtece Sees 22 wenty four nG@hegs 2-0 a eee 1, 068 
Wal OUT LCC le oie ee ee eens eee ete mee Twelvedline hen tis oe ee ee 964 
ies SIOOUT Ce Yen eee kee cee aeons wet y cinched ge toot seat sae 893 
\ 
RED SPRINGS. 
7 | Three and one-half feet___L________- A WON ONINCIUSs 5 can ote pee ae 284.0 
7 Threeand one-half teet: 20 Sixteen inches oc5 24. ee ee 288.0 
7 | Three and one half feet___.-________ Twenty inches..___------- side, win CGS 359.0 
7 | Three and one-half feet_____________ Twenty-four inches___ watts Ae brie ae 447.8 
TNBOUL Tet oa to Gio an ae ook a ee a ra ie HO Tmes he eee Sk Se 566.9 
=o OUD f6ett sctoe a eee Sete comes Twenty inches__.._._-_- Ue eee 634.7 


NoTE: Considerable quantities of Russell’s Big Boll and Culpepper’s Improved Seed 
have been carefully saved from cotton grown apart from each other and from other cotton. 
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COMMENTS ON DISTANCE TEST, 


As previously stated, the variety test was used to furnish data regarding 
planting in rows of different widths and different distances in the rows, thin- 
ning to one stalk in a place. One row of each of the kinds of cotton followed 
the other, and the same order was repeated a sufficient number of times to 
give seven rows—one of each kind of cotton—to the test of each width of row 
and each distance in the row. This gave seven 103%4-foot rows at Tarboro, 
and seven 2071%-foot rows at Red Springs to each test. It will require a num- 
ber of repetitions of this test to arrive at a fair idea of the best width of.rows 
and distance in rows for planting cotton on the types of soil on which these 
tests were made. This will likely vary somewhat with the different kinds of 
cotton, and data of this nature was furnished by the present test, but will be 
reserved for future use. 


Ill, 
EXPERIMENTS ON BLACK oR PocosiIn SoILs AND METHODS or TREATING THEM. 


In the eastern part of the State there are considerable areas of black soils, 
which contain large amounts of vegetable matter. They are generally known - 
locally as “Pocosin,”’ and are, as a rule, quite productive when first cleared, 
but often after a few years’ cultivation get in such condition that they will 
not grow a crop of any kind. To all outward appearances these are rich and 
valuable lands. Frequent complaints come to the Department regarding the 
non-productiveness of this type of land, and it is known that considerable 
areas have been abandoned. During the past year and a half analyses have 
been made in the laboratory of quite a number of samples of this kind from 
different parts of the east, in connection with a general and systematic study 
that is being made of the soils of the State, and much valuable data regarding 
this particular kind of soil, as well as of other soils, are being obtained. Last 
spring we suggested to a number of farmers, on basis of the analyses, observa- 
tions made in person in the field, and information from farmers, a method of 
treatment for this type of land. 

To test the question ourselves, experiments on a small scale were made at 
the Tarboro farm the past year, using a black soil which has been long in 
cultivation, but which had not produced a crop to amount to anything for 
several years past. Twenty-four-inch tiling were put in the ground and filled 
with this black soil, six being used for the test with corn and six with cotton. 
Unfortunately the experiment with corn was lost. The cuts made from photo- 
graphs taken of the cotton on September 7th, when it had practically com- 
pleted its growth, show the effect of the different applications. No attempt 
was made to estimate the comparative yields on such a small area. The effect 
of lime is seen to have been quite marked, potash as kainit was beneficial, and 
acid phosphate did some good. Nitrogen in cotton-seed meal did not seem to 
add anything to the growth of the cotton on this soil. Farmers who tried 
lime, acid phosphate, and kainit on a considerable area, according to the plan 
given below, report results corresponding with our tests. The experiments on 
this subject will be continued. 


EFFECT OF FERTILIZERS AND LIME ON BLACK OR “ POCOSIN” SOIL. 


NOTHING. LIME. 


ACID PHOSPHATE. ACID PHOSPHATE, 
KAINIT,} 
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TREATMENT OF NON-PRODUCTIVE BLACK SOILS. 


These soils contain a great deal.of vegetable matter and are acid, or sour. | 


Lime will correct the sourness. They are also deficient in potash and phos- 
phoric acid, but contain (for soils) large amounts of nitrogen- yielding ma- 
_terials.. With these facts in mind, the oats tne, tneaEaent has been sug- 
gested and used with good results: 

Apply slaked lime at the rate of about 1,000 Bounds per acre broadcast in 
the fall, ‘winter; or early spring—the. sooner the better—as it requires some 
time for the lime to get well into the soil and correct its sourness. It is bet- 
ter to -do this before’ breaking the land for crops. At planting apply in the 
drill, for corn, 100 to.200 pounds per acre; and for cotton, 200 to 400 pounds 
per acre of the following mixture: 


Acid Phosphate oho Spi har ae ae er ee ee Keytar os tC avi 200. pounds. 
Kainit : Seperate urs ONES Sa TERE eat 0 op te tire ee ut ae 100 pounds. 


The Department should be. aleadad to have. reports from anyone using this ' 


treatment, or any other treatment, on es kind of land, with their results and 
suggestions. eee Sabet Ba. ao 
3 : IV... 


“FERTILIZATION AND CULTIvAtTON « OF Conn AND COTTON. 
CORN. és 


Culture. —it inquastionably ‘pays eel to thoroughly : break and broadcast 
harrow land for corn. Using. a two- horse plow and: running it 8 to 10 inches 
deep, : and afterwards harrowing’ with: large smoothing hartow,, puts. the land 
in nice condition. It is. also well to run harrow. across: corn rows about the 


time the plants are coming up, and.even. after they: are ‘Several inches high, 


slanting the teeth of the charrow.- backward. Harrowing in’ this way Saves 
after- cultivation, and isa quick way. of: getting over. the land. "Phe: land being 
thoroughly bro! ken before the corn is: ‘putin the: ground; ‘only’ shallow, level 
cultivation with some! one: -of the considerable number of vee cultivators need 
be given ‘during. the growing season. TRS s ‘one-horse | cultivators cover corn 
rows in two to three: furrows, and: the two-horse ones. at a single trip. The 


cultivation should. be. frequent—about every ten days—and if possible just. 


after rains, so as: to break any crust formed by showers, leaving'a dust mu'ch 
to retard ‘he loss of mois ture added to the soil in the previous rains; Toward 
the end of the growing, season the cultivators should only; be run one to ore 
and a half inches deep, so as to disturb as little as possible the roots of the 
plants, which, by that time, are well into. the: middle of the rows. 

Fertilizers for Corn. —The experimental work on the sandy soils of the east, 
report of which for one year has been made on the preceding pazes, has rot 
been conducted long enough to justify attempts to draw definite conclusions 
as to the best amounts and proportions of nitrogen, phosphoric acid and 
potash for corn. The results of the two years’ tests and those in other States 
en similar sails iustify the sugeaction af the fallawing formulas as ones that 
will give good results on corn: 


! 


“A INT'T : “HINT T 
‘IVAIN GAAS-NOLLOO ‘LINIVS 
‘LINIV™ ‘ALVWHdSOHd GIOV ‘ALVHdSOHd AIOV 
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FOR CORN ON LAND IN FAIR CONDITION, 


No. 1— 
Acid Phosphate, 14 per cent phosphoric acid.......... 875 pounds 
Cotton-seed Meal, 6.61 per cent nitrogen.............. 950 pounds 
WAIHI, 1205 DEF ACODT,  DOLBSD isi sins is cen elas clounle olpaw wele 175 pounds 


—_—_—_——— 


2,000 pounds 


This mixture wild contain, available phosphoric acid, 7.3 per cent; potash, 
1.8 per cent; nitrogen, 3.13 per cent (equal to ammonia 3.8 per cent). 


No. 2— 
Acid Phosphate .......... sneiwiaiole $f0's 0't elele es) 4 @ bie e's aus oe 1,000 pounds 
PASH OCT ae oe Der CCODL THLTTOSCI 6 Gis ose ene bleic wa seid vie bee be 750 pounds 
Pe am Ne NCCE oar R te ee en epost gt cides ofaie sha ec So Sous te Mace». ok cious 250 pounds 


_— 


2,000 pounds 


This mixture will contain, available phosphoric acid, 8.1 per cent; potash, 
1.6 per cent; nitrogen, 3.1 per cent (equal to ammonia 3.76 per cent). 


No. 3.— , 
PRCT SETI Onl ie crx la eta tty also a ores Gis 0 otacomioe ealeles 1,000 pounds 
NICE Flor orn oka shemnnie sien ® wliciskaua an Rea tcik. «wane outiie lentes aie aoe 920 pounds 


Muriate of Potash, 50 per cent potash.................. 80 pounds 


———) 


2,000 pounds 


This mixture is more concentrated than Nos. 1 and 2, on account of the use 
of a higher grade potash material, muriate of potash, and will contain, avail- 
able phosphoric acid, 8.4 per cent; potash, 2 per cent; nitrogen, 3.8 per cent 
(equal to ammonia 4.6 per cent). 


No. 4— 
Acid Phosphate GEMS APA ATE ie coreg ei nhet web a ade @ alavoh oe AEd Got eta 950 pounds 
Cotton-seed Meal ......... cece eee cece cece ee enees 1,000 pounds 
RUPEE PRUR OT ie OE ov ocr ee oldies eds. he eal Sean. oa. Waals bake ae oe 50 pounds 


2,000 pounds 


This mixture will contain, available phosphoric acid, 7.9 per cent; potash, 
2.0 per cent; nitrogen, 3.3 per cent (equal to ammonia 4.0 per cent). 


No. 5— 
Acid Phosphate at PMSA c he MEd ve hiss oe 6 ua)  Bhgie Nees pee tetod abens 1,250 pounds 
Dried Bi00g, le per cent nitrogen i... esa ee 650 pounds 
Muriate Of Posen os 62s liws Pastis Saka consists aa ea Ps 100 pounds 


2,000 pounds 


This mixture will contain, available phosphoric acid, 8.7 per cent; potash, 
2.5 per cent; nitrogen, 4.3 per cent (equal to ammonia 5.2 per cent). 
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Cotton Seed.—Cotton seed may replace the meal in formulas containing 
meal by allowing 214%, pounds of seed for one of meal. 

Nitrate of Soda.—In ordinary seasons it generally pays to apply one-half 
the nitrogen as nitrate of soda to corn, from the first to the fifteenth of June, 
If this is to be done the materials furnishing nitrogen in the foregoing 
formulas should be reduced accordingly. One pound of nitrate of soda con- 
tains as much nitrogen as 2.2 pounds of cotton-seed meal, 2 pounds of fish 
scrap, or 1.2 pounds of dried blood. 

Application of Fertilizer to Corn.—Fertilizers for corn should be applied In 
the drill, at or just before planting, except nitrate of soda, which should be 
distributed along the side of the row, dropped opposite the stalks, or drilled 
on a “bone” in the middle of the row, and afterwards throwing this “bone” 
out. The nitrate should go on when the plants seem in need of fertilizer, but 
not later than the latter part of June. It is not considered good practice to 
use nitrate of soda in mixtures for corn to be applied at or before planting, 
especially on sandy lands, as the danger of loss from leaching out before the 
plant can use it is too great. The quantities of fertilizers used for corn are 
100 to 300 pounds per acre. 


FERTILIZERS FOR CORN FOLLOWING PEAS, ETC. | 


The best and most profitable yields of corn in our experimental work were 
where the corn followed velvet beans and other leguminous crops. These 
crops, with acid phosphate and kainit, or some other potash salt, are the best 
previous treatment and fertilization for corn. Where light crops of peas have 
been grown in corn, or cut from the land and the stubble left, it would be 
safest to add some nitrogen in the fertilizer mixture. In cases of this kind it 
is suggested that the nitrogen-furnishing material in any of the preceding 
‘formulas be reduced one-half.. Where corn is to follow good -crops of velvet 
beans, peas, or soja beans, especially where the entire crops have been left on 
‘the soil, no further application of nitrogen need be made, but it is advised 
that about 200 pounds per acre of the following mixture, in the drill, be used 
just before planting: . : 


AGI -PROSNHALGS cht enue ie eines te eae hain Srarteecs ee 200 pounds 
Kainit ets it Ne She aes SRA on Seas cae i Eras Mee eee 100 pounds 


COTTON. 


Culture.-—The remarks regarding the preparation and cultivation of corn 
algo apply with equal force to cotton, unless it be the part regarding breaking 
the land well before planting. Some doubt the necessity of this for cotton. 
Cotton is generally grown on ridges. This is necessary on wet soils, but on 
all fairly well-drained upland and sandy soils, we are convinced that level and 
frequent shailow cultivation, as was indicated for corn, is the best and most 
econoinical method to follow in growing cotton. Ridge culture may give bet- 
ter results in very wet years, but taking the seasons as they come the ad- 
vantage will lie, we think, with flat culture. 

Fertilizers for Cotton.—The preliminary remarks regarding fertilizers for 
corn also apply to cotton, the following formulas being offered’ tentatively and 
as the result of our best judgment, after studying the best obtainable data on 
the subject: 
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No. 1— 
Acid Phosphate, 14 per cent phosphoric acid............ 900 pounds 
Cotton-seed Meal, 6.6 per cent nitrogen............+... 800 pounds 
KANT Pe yo epOr CONT POLASD go itn u's etre he states sitiehee eae 8 300 pounds 


2,000 pounds 


This mixture will contain, available phosphoric acid, 7.3 per cent; potash, 
2.5 per cent; nitrogen, 2.64 per cent (equal to ammonia 3.20 per cent). 


No. 2— 
ee CRM REO MANET Ones sacutere GNasaa & 500) «ater al tia: WAV Aiw Soa of Whee Veja nue ome 950 pounds 
Fish Scrap, 844 per cent nitrogen..:.......... RISE ems 650 pounds 
ELE AW y Cn tee Sait desnes Sie sarin 0s nieetead phat <celin ole alcra/hilee" =, pits 2 We las #) + 400 pounds 
& 2,000 pounds 


This mixture will contain, available phosphoric acid, 7.6 per cent; potash, 
2.5 per cent; nitrogen, 2.68 per cent (equal to ammonia 3.25 per cent). 


No. 3— 
MCI PE DOSD AUG ym. ers ain a ee  ootecs ae tas Me pera 1,000 pounds 
GOLLOUe REC Cs EGalt. ears terete ae cae: oi eed ee Eo arate we 925 pounds 
Muriate of Ro 50 per com yA S) ARSE IPR MER Se Set RE yo 75 pounds 


2,000 pounds 


This mixture will contain, available phosphoric acid, 8.1 per cent; potash, 
2.5 per cent; nitrogen, 3.0 per cent (equal to ammonia 3.64 per cent). 


No. 4— 


Acid: Phosphates (04.056 sbi eee eet eee OOS NS 1.075 pounds 
Wish serap. 814- per- Gent MigroSens 2245... eha.5cieroca aiscked .. 800 pounds 
UTE TIES RCO MN B46) 0: 11 ME nn ee ie ee OCR ree Rata. 125 pounds 


2,000 pounds 


This mixture will contain, available phosphoric, 8.7 per cent; potash, 3.1 
per cent; nitrogen, 3.8 per cent (equal to ammonia 4.0 per cent). 

Numbers 8 and 4 are more concentrated mixtures than 1 or 2, on account of 
the use of the high-grade muriate of potash instead of kainit. 


No. 5— 
Seas Menuet, MLOMSIDEL ENT Dg ie gree 40d sci een Gh ease ea encik had ee aN 1,250 pounds 
DYiGdekwoons 15 percent. nitrogen .yicy aces face wet es 600 pounds 
MMO CASO il RAGIN or itcus rts ood oe dk oe sonia tay Pilied Saw late 150 pounds 


2,000 pounds 


This mixture will contain, available phosphoric acid, 8.8 per cent; potash, 
3.8 per cent; nitrogen, 3.9 per cent (equal to ammonia 4.74 per cent). 
Cotton Seed and Nitrate of Soda.—The remarks under corn regarding these 
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two: materials apply also to cotton, as do the suggestions concerning the 
change in the quantity of nitrogen supplying materials in the formulas should 
cotton follow peas or other leguminous crops. 

Applications of Fertilizers to Cotton.—The fertilizer should be applied in 
the drill at or just before planting, except nitrate of soda. When used this 
should be distributed along the side or sides of the row, or on a “bone” in the 
middle of the row, which is to be thrown out later. The suggestions regard- 
ing the inadvisability of using the very soluble nitrate of soda in mixed ferti- 
lizers for corn apply with equal force to cotton. When used, especially on 
sandy lands, it should be as a second application from the middle of June to 
the first of July. 

The quantity of fertilizer used on cotton varies from 200 to 600, and some- 
times even 800 or 1,000 pounds to the acre; 400 pounds is the More common 
quantity used, though some farmers apply 500 and 600 pounds with profitable 


results. 
a 
Va 


ComMpost FORMULAS. 


Compost for General Use.—Frequent requests are made for compost formu- 
las and the following one with barnyard manure, rich dirt, or wood’s mould, 
or all, and acid phosphate and kainit is well suited for general use: 


Barnyard manure, rich dirt or wood’s mould....... ~..1,750 pounds 
BOE POS Ole cisi6 5205 ole se eae cae alee Smee en eee 200 pounds 


UH E rh v4 ebay eee nh ae pep tira ures eid yet ae RRR AN Pa CE Ne hat Sk 50 pounds 


os 


2,000 pounds 


With average barnyard manure the above compost would contain phosphoric 
acid, 1.7 per cent; potash, .7 per cent, and ammonia, .6 per cent. One ton of 
this compost is worth between 500 and 600 pounds of the average fertilizer 
containing 8 per cent of available phosphoric acid, 2 per cent of potash, and 2 
per cent of ammonia. It should be applied at the rate of 600 to 1,600 pounds 
per acre in the drill, 1,400 pounds of the compost being about equal to an 
application of 400 pounds of the 8-2-2 fertilizer. 

The compost may be made under shelter or out of doors. In either case 
select a place where the soil is compact and arrange it so that the water that 
may run through the heap will not drain from it. Put down the materials in 
alternate layers; first, a layer 3 to 6 inches thick, according to the size of the 
_ compost to be made, of the manure, wood’s mould, or rich dirt, then sprinkle 
upon this layers of acid phosphate and kainit, and continue in this way to put 
down alternate layers of the materials till the compost is complete. If dry, 
the manure, mould, etc., should be moistened by sprinkling with water and 
the heap should be brought to a conical shape, covered with dirt, preferably 
rich dirt, and thoroughly compacted to prevent undue entrance of air, which 
brings about heating and injurious fermentation of the heap. The compost 
must be watched, and if it becomes hot, a hole should be made in the side and 
toward the top and water paured in to cool it. This is likely to be the case if 
made under shelter, while out of doors in the winter and early spring the 
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rains are apt to be sufficient to keep it moist, but here there is danger of loss, 
especially of the very soluble potash and phosphoric acid, from leaching, and 
the heaps made out of doors need careful watching to see that they do not get 
too hot just after making and between rains, and more especially to see that 
they are thoroughly covered with dirt and compacted, so as to make the water 
run mostly off the sides instead of through the heap and draining off with the 
most valuable part of the manure. When convenient it would seem best to 
make the heap where it can have some protection from frequent and heavy 
rains and moisten when necessary to keep from becoming too hot. The heap 
should remain 30 to 60 days, and may stay longer. Before using it should be 
thoroughly cut up and mixed with hoes and shovels. If the manure, wood’s 
mould and dirt are reasonably free from litter and trash, the mixture may be 
put through a sand screen and be in condition to drill as other fertilizers are, 
This will require care in selecting the manure, mould and dirt. 

Unquestionably there is great advantage, if it is not indeed an absolute 
necessity, to save scrupulously all the manure and other waste material on 
and around the farm, to assist in maintaining or increasing its productiveness, 
One way to do this is to use the compost in some way similar to that suggested 
in the foregoing. Another and perhaps somewhat cheaper, unless t&e compost 
is made at a time when the farm labor is not profitably occupied with other 
things, is to apply the manure and wood’s mould, etc., broadcast, where there 
are large quantities of them, or in the drill, when the amounts are limited and - 
less than 1,500 to 2,000 pounds to the acre, and drill the acid phosphate and 
kainit or other materials on them. This saves the cost of mixing. Each plan — 
has its advantages and each farmer can decide for himself which best suits 
his individual case, and which will enable him to save to best advantage these 
exceedingly important and valuable fertilizer materials on and about the 
farm, and which go to waste, or partial waste, in far too many cases. 

Compost With Cotton Seed.—Frequently cotton seed are used as fertilizer. 
One difficulty in the way of their use is the killing of them, so as to prevent 
them from sprouting and growing. A common custom is to pile them in the 
field early in the spring and allow them to become wet and afterwards heat. 
They are then put in the drill as other fertilizers, or sometimes broadcasted. 
They are also killed by composting, and the following compost with cotton 
seed is a well-balanced and rich one for general farm crops: 


Catlin Seed, 124-3 Dyshels 6. ed hoy os dln oe cea? 400 pounds 
ee eee DDO Soo 2 855s gs gts ina AO, he eee he ia 300 pounds 
OE STR PO Pe eee SAM EATEN SBME NE Oy Ue 75 pounds 
Barnyard manure, etc. .......... Ep aia ode Leese ua te eal ig se eae 1,225 pounds 


a. 


2,000 pounds 


This compost will contain phosphoric acid, 2.6 per cent; potash, .9 per cent; 
ammonia, 1.1 per cent. One ton of it is worth between 800 and 900 pounds of 
the average fertilizer containing 8 per cent available phosphoric acid, 2 per 
cent ammonia, 2 per cent potash, and a good application for cotton would be 
500 to 1,000 pounds in the drill and for corn 400 to 800 pounds in the drill. 
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‘Compost With Cotton-seed Meal.—Cotton-seed meal may replace the seed in 
the preceding compost. In fact, it is much better to use some of the insoluble 
forms of nitrogen, or ammonia, in composts rather than nitrate of soda Or sul- 
phate of ammonia, which are already in easily soluble condition and ready to 
feed plants. Besides, there is not the same danger of loss when materials 
like cotton seed, cotton-seed meal, etc., are used, as when nitrate of soda, and 
sulphate of ammonia are employed. The following compost with cotton- seed 
meal is some richer than the one with seed already given: 


Cotton-seed Meal ........... ae Seiad ees Vat e 200 pounds 
MOTH = PHOSDD BLO c68. «fies ds iuse okehe ni> wom cre a anus wesietbaen lee alee owns 325 pounds 
TET Oty crazies as ele ae AOR eee ena Fee er Phone a’ 100 pounds 
Barnyard Manure, etc. ........e cece cece cence eeerees 1,375 pounds 


— 


2,000 pounds ~ 


This mixture will contain, phosphoric acid, 2.8 per cent; potash, 1.0 per 
cent; ammonia, 1.2 per cent. One ton of this is equal in fertilizing value to 
about one-half ton of a mixed fertilizer containing 8 per cent available phos- 
phoric acid, 2 per cent ammonia, and 2 per cent potash. <A good application 
of it for cotton would be 400 to 800 pounds in the drill, and for corn, 300 to 
600 pounds in the drill. 

Use of Lime in the Compost.—Where lime is used at all in the making of 
compost, it should not be put in contact with either the barnyard manure or 
acid phosphate, as it has an injurious action on both of these, endangering the 
loss of ammonia from the manure by setting it free and enabling it to pass Off 
in the air, and rendering the phosphoric acid of the acid phosphate insoluble. 
Where sour muck or black soil is used the lime mixed with these would cor- 
rect the acidity or sourness and be beneficial, . 


- LIPPS’ PATENT “PROCESS OF MANUFACTURING Ree 
FERTILIZERS.” 


For the past two years or more a process for making compost has been 
offered to the farmers of the State for $3.00 per farm right. In the January 
(1901) BuLiteTIN of the Department an article regarding this process, and 
entitled “Lipps’ Manual of Secret Processes for the Manufacture of Home- 
made Fertilizers,’ was published, giving, after a careful study of the materials 
and methods of mixing and handling, our opinion of the value of the product. 
On February 1, 1902, another article on the same subject was addressed to and 
published in the Progressive Farmer, in response to a very large number of 
enquiries from farmers, regarding the Lipps Process. In. both of these com- 
munications it was. stated that there was nothing new in any of the materials 
employed in the Lipps Process, and further, that there was nothing in the 
method of treating the materials, as given by Mr. Lipps, that added value to 
them. To these articles the author of the process, Mr. M. M. Lipps, has. re- 
plied, insinuating that I am either ignorant, incompetent, and controlled by 
certain financial interests, or else want to give his process a “black eye” be- 
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cause of “envy” or “jealousy.” Mr. Lipps advertises himself as “a noted 
chemist.” Men of scientific attainments usually support positions taken by 
them with facts and not abuse. We shall continue to use simply facts in deal- 
ing with this question, leaving it with those who know us better than Mr. 
Lipps, to decide as to the question of competency and honesty. Below is a 
copy of the process, as obtained from the Patent Office, together with com- 
ments in parenthesis, and further on a summary statement of our reasons for 
taking the position we have regarding it: 


“UNITED STATES PATENT OFFICE. 


MICHAEL M. LIPPS, OF BLUFF CITY, TENNESSEE. 
METHOD OF MAKING FERTILIZERS. 


“Specification forming part of Letters Patent No. 686,744, dated November 19, 
1901. Application filed January 31, 1901. Serial No. 45,513. (No speci- 
mens. ) 


“To all whom it may concern: 

“Be it known, that I, Michael M. Lipps, a citizen of the United States, re- 
siding at Bluff City, in the county of Sullivan and State of Tennessee, have 
invented a new and useful Process of Manufacturing Compost Fertilizers, of 
which the following is a specification: 

“This invention relates to improvements in processes for the manufacture 
of compost fertilizers, and has for its object the provision of a new process for 
the manufacture of a fertilizer from the manure of the Dale in connection 
with certain cheap chemicals hereinafter named. 

“The process has for its further object the production of a fertilizer in 
which the fibrous material is entirely broken up and disintegrated, so that all 
the plant nourishment is released therefrom, but is retained in the compound 
in a condition available to the plant. 

“A still further object is to provide a process which can be readily carried 
out by any farmer upon his own ground, and which embodies chemicals that 
are exceedingly inexpensive and readily obtainable. Futhermore, a fertilizer 
1s produced which is ina finely-powdered condition, and unlike all others of 
this class, which, I am aware, may be fed, together with the grain, through 
the ordinary grain-drill, such as is used in the planting of wheat and grain of 
a similar character. It will also retain its nourishing elements for an indeti- 
nite period and can thus be stored away—a valuable advantage over those 
which, when made, must necessarily be used immediately. (There is abso- 
lutely no reason why this material should keep better than composts made by 
other and well-known formulas, such as have been given in the Bulletins ot 
the Department of Agriculture and Experiment Station.) * 

“In carry out the present process, the ingredients preferably employed are 
manure, earth, sulfate or ammonia, chlorid of sodium, acid phosphate, lime, 
nitrate of soda, and muriate of potash. (These materials are well known to 
both farmers and fertilizer manufacturers. The newness can not reside in 


them. ) 


*The comments thus () enclosed are our own. 
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“In the manufacture of a ton of this fertilizer, about two parts of manure 
and about one part of dirt, together with chemicals in about the following 
proportions, are employed: Fourteen per cent acid phosphate, one hundred 
pounds; lime, one hundred potnds; muriate of potash, fifty pounds; nitrate 
of soda (saltpeter), twenty-five pounds; chlorid of sodium (salt), twenty-five 
pounds; sulfate of ammonia, five pounds. 

“In carrying out the process a box or vat seven feet long, three feet wide, 
and two feet in depth, containing about forty-two cubic feet, is employed. by 
experiment it has been found that this box will hold aboyt one ton of the 
compost made by my process. Of course it will be understood that neither the 
size nor shape of the box or vat has any connection with the process, the above 
dimensions being given merely for the purpose of convenience to those using 
the process. It is also further obvious that this process might be carried out 
without the use of a box or vat; but it is preferable to use one, as the results 
obtained thereby are more satisfactory. When a large amount of the compost 
is to be made, it will be obvious that a larger box or vat will be used. 

“In carrying out the process a quantity of manure is taken and reduced to a 
well-chopped condition, free from lumps. A sufficient quantity of this finely- 
chopped material is then placed in a layer in the box or vat to the depth of 
about two inches. On top of this layer of manure is sprinkled or sifted about 
one-half of a pound of sulfate of ammonia, this ammonia being used for its 
plant-food value and to assist in balancing the fertilizer. On top of this 
layer or sprinkling of ammonia there is sifted or otherwise spread about two 
and one-half pounds of chlorid of sodium. This chlorid of sodium is employed 
for the purpose of drawing to and concentrating moisture in the mixture to 
aid in its decomposition. Furthermore, the chlorid contained therein is bene- 
ficial in preventing rust from attacking the plant-life and also has the effect 
of killing or preventing grubs or other insects which attack the roots of young 
plants. On the chlorid of sodium is then sprinkled or spread a layer contain- 
- ing about ten pounds of acid phosphate. This phosphate is used for its phos- 
phoric acid, that is a well-known plant-food (yes; and so are all the others, 
except common salt, well-known plant-food), and also for the sulfuric acid, 
which decomposes and disintegrates the woody or vegetable fiber of the 
manure, thus releasing the plant-food it contains, which is made immediately 
available. (Rarely does well-made acid phosphate contain an appreciable 
amount of free sulphuric acid, manufacturers being careful to avoid its pres- 
ence, as it makes the acid phosphate sticky and difficult to handle. Granting, 
however, that it is present, a better way of neutralizing and rendering it in- 
effective could not well be devised than by placing upon the acid phosphate 
the nice little layer of lime, which follows.) About five pounds of lime is 
sprinkled or sifted on top of the acid phosphate in the box or vat. (In mak- 
ing acid phosphate, lime is taken from the phosphate rock to increase the 
value of the product for plant-food; here lime is added for the same purpose. 
This will be difficult for even one who knows no chemistry to reconcile.) 
This lime is used to assist in the decomposition of the manure, and also to 
assist in retaining in the compound the valuable gaseous ammonia released 
by the other ingredients. (This is the brightest idea to be found in this 
most remarkable invention. In all laboratories lime is used to set free and 
drive off ammonia. Here it is used to hold it—something that is absolutely 
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impossible. Any student in chemistry knows that the claim made here for 
the action of lime in this mixture is incorrect. ) 

“The lime is also, as is well known, a very important element in plant-life, 
and is necessary to the full development thereof. After the first layer of ma- 
nure has been treated as above described, another layer is placed in the box 
or vat and treated in the same Manner, and the operation is repeated until 
the box or vat is about haif full, the mixture having been thoroughly packed 
or compressed at about every second layer of manure that has been placed in 
the box for the purpose of preventing an excess of air remaining therein and 
causing a too-rapid fermentation, with a consequent high temperature and 
burning of the plant-food. When a sufficient number of layers of the com- 
position have been placed in the vat, a layer of dirt, preferably rich loam, to 
the depth of one inch is placed over the whole. The dirt is used to give 
weight and body to the mass (an examination of the composition of this 
mixture, given below, will show that it is mostly ‘mass’), to arrest and hold 
the gases that arise (which the lime was to hold and- will not; they will 
undoubtedly rise and need somthing to hold them) from the manure layers 
beneath, and for the plant-food elements it contains. About two pounds of 
nitrate of soda is spread evenly over this loam, and about four pounds of 
muriate of potash is spread over the nitrate of soda. On top of the potash is 
then spread or sprinkled about four pounds of lime. The lime is used in the 
dirt as a drier, and also to catch and hold any gases that the dirt might fail 
to absorb. (Salt, and along with it lime, was used in one part of this inter- 
esting mixture to make it wet; here lime is used to make it dry and hold the 
gases. It is not one of the characteristics of gaseous ammonia, the only 
valuable gas in this mixture, to hang on to dry things.) The nitrate of soda 
and muriate of potash are used in ihe compound for their plant-food value 
and for the purpose of keeping the fertilizer balanced. (For general crops, 
the mixture is about as badly balanced ag could be well imagined, as any far- 
mer will see by reference to its composition below.) The above operation is 
repeated as often as may be desired, or until the box or vat is filled. The 
compound is then allowed to stand for a period of from sixty to ninety days, 
according to the temperature, after which the compost may be broken ‘into, 
and either used as a fertilizer immediately, or may be put away in bags or 
barrels for future use. If the compost is wet when broken into, it is allowed 
to air-dry a few days and then is worked thoroughly. If it is desired to use 
the compost in a drill, it is advisable to sift the same to clear it of lumps. 
(Any farmer can drill his Manure, or anything else, if he will go to the 
trouble of cutting up and breaking the lumps, and drying and sifting, as is 
required in this case.) After being sifted, it should be allowed to stand and 
be thoroughly dried by the air. . 

“There are several important advantages over this process. In the first 
place, the vegetable and fibrous structure of the manure is completely broken 
down and disintegrated, so that the important and valuable elements that go 
to make up the plant-food are released. At the same time these elements do 
not escape from the mass, but are taken up by and incorporated with the 
other ingredients. By this process algo complete nitrification takes. place 
while the materials are in the above-described relation. (All of which igs not 
50, aS anyone who is at all familiar with even the elementary principles of 
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nitrification and bacteriology knows that the conditions here—a compact 
heap, with absence or scant supply of air and abundance of vegetable matter, 
as in the manure—are most favorable for the opposite process of dentrifica- 
tion or destruction of the valuable nitrate of soda, unwisely added, and any 
of the nitrogen. of the manure that may have been converted into this 
nitrate form, liberating and allowing them to pass off into the air in the 
worthless form, to ordinary crops, of free nitrogen, or else as ammonia gas, 
to be brought down in some chance shower to fertilize some distant field, or 
else add to the riches of the ocean.) For this reason, therefore, the fertilizer 
after the process is finished can be kept for an indefinite length of time, and 
does not have to be immediately placed in the soil, as do those in which the 
process has only been begun, and the valuable properties would be lost 
entirely if not immediately applied. (This comparison, contention, and 
claim can not be so, and is not.) A further advantage resides in the fact 
that the resultant fertilizer is in the form of a dry powder, which can thus be 
used in an ordinary drill. So far as I am aware ordinary manure has never 
been reduced to this form heretofore. Finally, the process is exceedingly 
simple, the ingredients inexpensive and readily obtainable, and ali contain 
elements which in themselves are excellent plant-food. (How about the 
salt?) 

“Should it be desired to hasten the process and reduce the number of days 
the compound must stand, it is only necessary to mix twelve pounds of com- 
mercial sulfuric acid and ten gallons of water and sprinkle each layer of 
manure with about a gallon of the same before applying the other chemicals. 
This will hasten the decomposition of the manure, so that the resultant fer- 
tilizer will be ready for use in about two weeks. Under ordinary conditions, 
however, it is unnecessary to use this last ingredient, and as it adds to the 
expense and is rather dangerous to handle, it is preferably not employed. 
(Sulphuric acid has been used before for cutting up or preserving manure, 
but for the very sensible reasons given above, it is not often recommended 
for use on the farm.) 

From the foregoing it is thought that the construction, operation, and many 
advantages of the herein-described invention will be apparent to those skilled 
in the art without further description, and it will be understood that changes 
in the proportions of the ingredients and their relation to each other may be 
resorted to without departing from the spirit or sacrificing any of the advan- 
tages of the invention, provided such changes are within the scope of the 


appended. claims. 
“Having thus described my invention, what I claim as new, and desire to 


secure by Letters Patent, is— 

“1. The herein-describéd process consisting in spreading a quantity of 
manure in a layer, placing thereon chlorid of sodium and acid phosphate, 
covering the same with earth and lime, and allowing the mass to stand for a 
determinate period. | 

idan AS herein-described process, consisting first in taking a quantity of 
finely-divided manure and spreading the same in a layer, and successively 
spreading or sifting thereover quantities of sulphate of ammonia, chloride of 
sodium, acid phosphate and lime, and repeating said operation until a’ plu- 
rality of layers have been formed; secondly, spreading over this composi- . 
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tion a suitable layer of earth, upon which is spread nitrate of soda, muriate 
of potash and lime, in succession; and thirdly, allowing the whole to stand 
to effect the chemical changes and the decomposition of the fibrous material 
of the constituent elements. 

“3. The herein-described process, consisting first in reducing ordinary barn- 
yard manure to a finely-divided condition, spreading it in a layer, and sprink- 
ling successively over this layer a quantity of sulphate of ammonia, a quan- 
tity of chlorid of sodium, a quantity of acid phosphate and a quantity of 
lime; secondly, taking a quantity of earth and spreading the same over the 
top of the lime and spreading successively over this layer of earth a quantity 
of nitrate of soda, muriate of potash, and lime; and, thirdly, allowing the 
resulting mixture to stand for a period. 

“4, The herein-described process consisting first in reducing ordinary barn- 
yard manure to a finely-divided condition, spreading it in a layer and sprink- 
ing over this layer successively, a quantity of sulfate of ammonia, chlorid of 
sodium, acid phosphate, and lime; secondly, taking a quantity of earth and 
spreading the same over the top of the lime and spreading successively @ 
quantity of nitrate of soda, muriate of potash and lime over said earth; 
thirdly, allowing the resulting mixture to stand for a given period, and, 
lastly, chopping the compound or compost and sifting the same. 

“In testimony that I claim the foregoing as my own, I have hereto affixed 
my signature in the presence of two witnesses. 

“MICHAEL M, Lipps.” 

“Witnesses: 
“ROBERT W. RUSH, 
“FRED. H. WEBB.” 


Having recorded in the several parentheses above specific statements 
regarding this invention, I now wish to summarize and add some further 
data in support of my position. 

1. There is nothing new or ingenious in the materials employed, manure, 
dirt, acid phosphate, muriate of potash, nitrate of soda, sulphate of ammonia, 
lime and salt, being familiar and well-known substances. Except lime and 
salt, these materials are, and have been, in frequent, if not constant, use for 
years by farmers and fertilizer manufacturers. Salt is not plant-food and 
the lime as used works far greater injury in driving off the ammonia from 
the manure than it does in pulverizing the manure. The main value of the 
manure resting in its ammonia, it is mistaken economy to throw a part, at 
least, of it away, merely for the sake of getting the less valuable residue in 
condition to be put through a grain-drill. 

2. Great stress is laid on the arrangement of the materials, it being 
claimed that this is such as to bring about complete disintegration of the 
manure with the release and retention of the valuable plant-food in the com- 
post heap. Not only is this not so, but the arrangement, as already stated in 
the comments, is very undesirable, in that the lime is placed where it wil! 
do the greatest injury in driving off the ammonia (let any farmer who has 2 
son in any of our schools, taking even: elementary chemistry, put this ques- 
tion to him), and likely also injuriously effecting the acid phosphate by mak- 
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ing it less soluble and valuable as plant food. The nitrate of soda is also in 
danger of being lost, not because of being put in the worst place, but because 
anywhere in the entire mixture is bad for it. The chief object in composting 
is to protect and render better fit for plant food the nitrogen (or ammonia) 
compounds. The Lipps process helps to defeat this aim, and if the compost 
does not go wrong, it is certainly not its fault, as the temptation is great. 

3. But the proportions of these materials are said to be such as to make @ 
specially “well-balanced” fertilizer. For the good of the mixture it is to be 
hoped that there is something in this contention. Let us examine. The con- 
stituents which give to a fertilizer mixture its value are ammonia, phos- 
phoric acid and potash. In what amounts and proportions do these enter 
into the Lipps Compost? Using his formula we have: 


Contains— 
Phos. Acid. Potash. Ammonia. 
Pounds. Pounds. Pounds. 
Acid Phosphate, 14 per cent_----. 100 pounds_____----- 14ST rie eo ee eee 
MuUrIate OLre Obashaessae ee a Ee 50 (OS ats Se cee ee Sty Es tees 
NILA OL Oda Neto eae eee 25 "Cia DAMS ASE cs ADR eee ee Le IR Ns 4.75 
Ammonium Sulphate -__-------- 3) Osea ae pee ee 1.25 
Sail tee Pak ae Ot eS ee 25 (6 (0 armen eS ae gee One atin pene nie sate ta 
Whi Cee a ss ee aie os 100 G0 eea ease eee tse eres oT es Rae i Te Sen mee See 
» Totalin Fertilizer Materials. 305 DOS os een 14 25.0 ~ 6.00 
Average Manure *_..=2.--_--- 1, 695 GG Se 5.9 6.8 10.2 
“Dolal one bon ees eck 2,000 fol a fame ce wth 19.9 31.8 16225) 
sPercentare COM POSlMON 2 a= sa. ses ee eee ae oe -99 1.59 81 


‘There were, therefore, put into the mixture, phosphoric acid, .99 per cent; 
potash, 1.59 per cent; and ammonia, .81 per cent, or one and one-half times 
as much potash as phosphoric acid, and twice as much as ammonia, What 
farmer would, knowingly, use such a proportioned fertilizer on cotton or 
corn, expecting to get the best returns? It is nota “well-balanced” fertilizer 
for general crops, experiments conducted for a series of years having shown 
that nearer equal quantities of potash and ammonia and two to two and one- 
half times these amounts of phosphoric acid on ordinary soils give best 
results on cotton. Other examples, based on field experiments, might be 
given. 

4, There being nothing in: the materials employed to justify the claim to a 
“wonderful scientific discovery,” the arrangement of them being bad, and the 
proportions, if possible, worse, one would be disposed to look upon the whole 
thing as a tremendous joke, thinking that some special examiner, possibly 
on the first day of April, wishing to eclipse all previous records of fun- 
making, set upon this compost formula as one that would be safe from all 
rivals. There is good ground for such a view, as is evidenced in the unques- 
tionable mistakes regarding the chemistry of the process, and other amusing 
things which are more particularly instanced -in the addition of sulphuric 
acid in acid phosphate to “disintegrate” the fiber of the manure, and then the 
quick neutralization of this with a nice little layer of lime; the addition of 
a nitrate in one part of the process, which it is proposed that bacteria shall 
produce in another, and the use of salt to make the heap wet, and lime to 
make it pry. All of this brings forcibly to mind the Englishman’s descrip- 


* Which makes a better showing than if one-third dirt were employed. 
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tion, for which I claim no originality, of the American’s habits at the bar. 
“American people,” says he, “are awfully funny, don’t you know; they first 
put in a little whiskey, you know, to make it strong, and then some water to 
make it weak, and then some sugar to make it sweet, then some lemon to 
make it sour; then they hold it up, don’t you know, in their hands and say 
‘Here’s looking at you,’ then they drink it themselves.” 

But the patentee evidently regards this as a serious matter, judging from 
the way he writes in the papers. He questions my infallibility—a quality to 
which I have never, and shall never, make claim; puts himself in the hands 
of the Patent Office, and tries to convey the idea that the mere fact that the 
Patent Office has granted him a patent is sufficient evidence of the value of 
his product. As a matter of fact, the Patent Office does not guarantee either 
the newness or value of any patent, as is shown by the following statement 
from the legal advisers of the Department of Agriculture: 


“RALEIGH, N. C., February 22, 1902. 
“Mr. B. W. Kiucore, State Chemist, Raleigh, N. O. 


“DEAR SiR:—We have looked into the question of the rights of the patentee 
of a formula for making a fertilizer, as requested, and the law is as follows: 

“There is a presumption from the issue of a patent— 

“1. That the methods or ideas were new. 

“2. That they were useful. 

“3. That they required invention, and that they were the invention of the 
patentee; but this presumption may be disproved, and the patent shown to 
be invalid for want of one or more of the above requisites. The government 
does not guarantee the patent. The patent, supposing it to be valid, gives 
the patentee an exclusive right for 17 years, ‘to make, use and vend the in- 
vention or discovery throughout the United States’; but we find no law for 
keeping formulas or methods secret. On the contrary, they should be known, 
so that vendees may be informed whether the article he proposes to buy is 
valuable. : 

“Yours truly, (Signed)’ Barrrtr & Morpecat.” 


5. The changes which take place in the Lipps’, or any other compost heap, 
are chemical and bacteriological, and, in further support of our position, and 
in answer to the patentee’s charge (in the press of the State), that I am, 
through “envy” and “jealousy,” trying to give his process: “a black eye,” | 
submit below the opinions each of a prominent chemist and bacteriologist 
regarding the Lipps Process, as follows: 


“AGRICULTURAL EXPERIMENT STATION 
OF THE RHODE ISLAND COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS, 
“Kineston, R. I., February 27, 1902. 
“Prof. B. W. Kitcorr, State Chemist and Director Agricultural Experiment 
Stution, Raleigh, N. 0. 
“DEAR Sir:—Yours of the 25th inst., enclosing a copy of specifications 
forming a part of Letters Patent, No. 686,744, dated November 19, 1901, rela- 
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ting to a method of making fertilizers, was duly received. You ask me My 
opinion in relation to “materials employed and their arrangement,” in com- 
parison with such formulas as I should recommend in this State. Regarding 
the same, I will say that it is very doubtful if, at the ordinary price of labor 
(in New England), it would pay a practical farmer to subject the materials 
employed to the treatment outlined, and, economically considered, better and 
more satisfactory results could be obtained by the employment of stable ma- 
nure in the customary way, and by the use of rational formulas, such as can 
readily be obtained from any official agricultural chemist. 

“Some of the points claimed are not without marked interest. For exam- 
ple, it is stated that “lime is used to assist in the decomposition of the 
manure, and also to assist in retaining in the compound the valuable gaseous 
ammonia released by the other ingredients.” This is somewhat startling, in 
view of the fact that agricultural chemists everywhere well know that lime is 
one of the most active substances in releasing and driving the ammonia out 
of its usual combinations. : 

“Bearing upon the use of soil in the mixture, an expression by one of our 
Rhode Island farmers seems to fit the case as aptly as anything which occurs 
tome. He wished a fertilizer as concentrated as possible, since there was soil 
enough on his farm with which it became mixed after its application, and he 
considered it an expensive and useless procedure to attempt to mix the farm 
with the fertilizer, and then to apply both. 

“In view of the recent experiments by which it has been demonstrated that 
nitrogen may be lost by denitrification when nitrates are brought in contact 
with decomposing organic matter, such as stable manure, it is of particular 
interest to find that the gentleman who claims to be the originator of this 
process asserts that the manurial elements do not escape from the mass, and 
that it can be kept without loss for an indefinite length of time. 

“This invention may serve a valuable purpose for those who are looking 
for that particular sort of thing.. It is often stated that there are many farm. 
ers who are always ready to. pay a large price for the use of a process which 
has about it some thing of the air of mystery, notwithstanding the fact that 
those who are familiar with such matters know of its worthlessness. 

“Very truly yours, (Signed) H. J. WHEEtER.’’* 


“NORTH CAROLINA COLLEGE OF AGRICULTURE AND MECHANIC ARTS, 


“West RALEIGH, February 13, 1902. 
“Mr. B. W. Kitcore, State Chemist. 


“DEAR SIR:—I will outline briefly the changes of nitrogen compounds that 
would occur in Mr. Lipps’ method of making fertilizer, as this is the biologi- 
cal side of the question, and the one with which I am most familiar. | 

“The nitrogen enters into the compost in three forms, as nitrate of soda 
(already a plant food), as proteids or ammoniated compounds in the manure, 
dependent upon the age of the manure, as ammonium sulfate, and a negli- 
gible amount of nitrogen in the dirt. It is in saving the nitrogen of the 


* Doctor Wheeler is Directorand Chemist of the Rhode Island Agricultural Experiment 


Station, and at present the President of the Association of Official Agricultural Chemists of 
the United States. : 
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proteids, sodium nitrate, and ammonium sulfate that the virtue of the 
method must rest, if it have any value. The proteids, with or without the 
treatment, will, under the influence of the bacteria be converted largely into 
ammoniacal compounds. At this point a disadvantage rather than an advan- 
tage appears from Mr. Lipps’ method, owing to the fact that the saltpeter 
will certainly, to some extent, percolate to the manure layer and there, in 
company with the ammonium sulfate, will meet the rich organic manure, 
Supplying a condition conducive to denitrification, rather than to the oppo- 
site and beneficial change. This disastrous change is promoted by the fact 
that the heap is closely compacted, thereby creating a lack of oxygen, a con- 
dition highly conducive to denitrification. This loss of nitrogen will proceed 
until the organic matter of the manure and earth are oxidized, in the mean- 
time occasioning loss to the farmer through deterioration in his saltpeter 
and ammonia and manure. After the oxidizable matter has been consumed 
the beneficial process of nitrification will ensue. It is not to be thought that 
Mr. Lipps’ method could favor nitrification in any way adequate to compen- 
sate for the loss of nitrogen occasioned by bringing saltpeter into his mix- 
ture; nor does his method favor nitrification, a process that depends most 
rapidly in loose, rather than compact, heaps, as is well known by all. 

“The conclusion must be that of the constituents used, the saltpeter and 
ammonium sulfate lose in value as plant foods by being mixed with the 
manure, and that there is no compensatory gain. Both of these constituents 
will yield greater value if placed singly upon the soil, loosely, and out of con- 
tact with fresh manure., The construction is one that hinders rather than 
favors the beneficial processes of nitrification. 

“The claim that the salt is beneficial in preventing rusts and grubs is so 
clearly unfounded that all familiar with the nature and habits of any of 
these pests will clearly recognize the error. 

| (Signed) “FR, L. STEVENS, 
“Professor of Biology.” 


6. That no one may be mistaken as regards the value we attach to the 
product from this process, we repeat here our former remarks on this phase 
of the question, which were contained in the two articles referred to in the 
first part of this discussion. Referring to the value of the product, it is said: 

“Tt has considerable value and will increase the yields of crops. 

“Ordinarily barnyard manure contains only about .35 per cent of phos- 
phoric acid, .40 per cent of potash, and .60 per cent of ammonia. 

“The Lipps mixture has considerably more value than average manure, and 
all know that manure is good fertilizer. Stock—the producers of manure— 
are the basis of the best and most prosperous agricultural systems in this 
and all other countries, and all the manure and other fertilizer materials on 
and around the farm should be scrupulously saved and used to maintain or 
increase the fertility of the farm. It is best used in connection with some 
acid phosphate and kainit, or other potash material, either in a compost or 
else by applying the manure to the land and adding at the same time, or later, 
the materials that furnish additional phosphoric acid and potash. 

“But Mr. Lipps’ ideas of the necessity of saving and utilizing the manure 
of the farm are not new. Most good farmers not only advocate, but practice 
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this. The materials he uses in connection with the manure and dirt are cer- 
tainly such as we are all familiar with, and there is no ground for a claim toa 
“wonderful, scientific discovery” in their use; and, finally, there is nothing in 
his methods of employing the manure, dirt, and fertilizer materials in his 
formula that add to the value of any of them beyond what would be obtained 
in ordinary and well-known methods of making composts. The Lipps formula 
is such a compost formula as might have been recommended some ten or 
more years ago, but hardly at the present time, and there is certainly no 
reason why any farmer should pay $3.00 for what information it contains. 

Just here the following from the circular advertising the process is inter- 
esting: 

“Millions of dollars can be saved to the farmers of this country by making 
their own fertilizers. Since one of the most wonderful, scientific, far-reach- 
ing and beneficial inventions of the Nineteenth Century has been brought out- 
by Prof, Michael M. Lipps (a noted chemist), who has thrown the powerful 
search-light of the laboratory upon the farm in behalf of the farmers, and the 
result has been the production of a process which has even astonished the 
scientific world. Just think of it! ‘The farmers, by using this method, can 
produce a complete and well-balanced fertilizer. Good for all crops, at the 
small cost of between four and five dollars per ton. Was such a thing even 
ever dreamed of before? It is really the acme of the most profound scientific 
investigation and will challenge the world to produce a process equal to it. 
Remember this is no untried experiment, but instead, it isa well-established 
fact, having passed through the crucial test with many of the leading farmers 
of the country, and received their hearty approval. Wherever it is tested 
prejudice flies before it as chaff before the wind. 

“For the benefit and convenience of farmers I have had published a Manua] 
of Instructions, giving full and plain directions how to make the fertilizer by 
this process. The Manual also gives a great deal of other valuable informa- 
tion on the subject of farming, and especially how to manage, in a scientific 
manner, all fertilizing materials on the farm. It will tell you how to cut up 
or decompose stable manure in forty-eight hours as fine as powder, with one 
cheap chemical, which will only cost about 214 cents per pound; a few pounds 
will cut up a ton. Every farmer should have one of these Manuals, which 
includes a Farm Right to make and use on his own land, or any he may culti- 
vate. This invention means freedom to the farmer from the salting chains 
of debt, and hope and happiness for his family. 

“When you read this circular, don’t class this process with impracticable 
Schemes you have known or heard of in the past; for I have the only genuine, 
truly-tested and practicable process ever known by which the'farmers can 
really and successfully make their own fertilizers. * * * 


“N. B.—This process is fully protected by the laws of the United States, and 
they will be rigidly enforced against any person infringing on the same. 
“Farm Rights for sale, $3.00. Will sell territory, either township, counties 


or States, Pror. MicHAareLt M. Lapps. 
“Bluff City, Tenn.” 


It should be stated that the “Manual” referred to above contains the same 
and more information than the patent process. B. W. Kincore, 


State Chemist. 
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TREATMENT FOR OAT SMUT. 


BY F, L. STEVENS. 


The amount of oat smut ranges far higher than the farmer is aware. Care- 
ful count will often show from 30 to 40 per cent in fields where the unobserv- 
ing farmer sees none. It costs as much in land, tillage, seed and harrowing 
to raise a smut stalk as to raise the full head. This may all be prevented in 
oats and barley by treating the seed at a cost of about twelve cents per acre, 
including labor and material. 

To treat oats, barley or wheat for smut prepare a solution of formalin (buy 
formalin at drug store from 75 to 90 cents per quart) in water. One pint of 
formalin to forty-five gallons of water. Place the seed to be treated on the 
barn floor and thoroughly saturate with the formalin solution, spray this on 
or pour it on and shovel over rapidly till every grain is inoneuenin wet. 
Cover the pile with blankets and allow to stand over night. Now dry the seed 
with lime and remove extra lime by the fanning mill to facilitate drilling. 

This treatment kills the adhering spores of the fungus that cause the smut 
and enables the farmer to sow clean seed. The result is a complete riddance 
of smut as well as a healthier plant in every way. The growth is stronger, 
fuller and greener, 

The annual loss to the United States from oat smut alone is estimated at 
$18,000,000. | 


FERTILIZERS FOR TOBACCO*. 


BY B. W. KILGORE. 


The 1901 tobacco crop in North Carolina was 35 to 40 per cent short of an 
average crop. The prices were, however, so much better than those obtained 
during the past few years that the tobacco farmer has an air and feeling of 
prosperity, and the reports from different counties indicate that there will be 
an increase of from 25 to 40 per cent in the tobacco acreage in the various 
tobacco counties of the State. There are few products whose quality and 
quantity are more effected by kind of soil and fertilizer than is tobacco. For 
bright tobacco, the main kind grown in this State, the fine and deep sandy 
loam with yellow colored sandy clay subsoil is the type of land most largely 
used and the one which grows the best grade of this character of tobacco. 
Generally, the kind of soil that is suited to the production of tobacco, is better 
understood than the fertilizer that should be used on it. Evidence of this is 
seen in the great variation in the composition of fertilizers sold in the State, 
especially for use on the tobacco crop. In 1901 there were registered with the 
Department of Agriculture one hundred and eight (108) special fertilizers for 
tobacco. It is interesting in this connection to note the wide variation, as 
well as the average composition of these fertilizers. The highest amount of 
available phosphoric acid guaranteed in any of them was 9.25 per canis. the 


* A large number of letters ha ve and are still being received regarding fertilizers for ivoanuee 
This article is published to answer more fully than can be done by letter these i inquires, 
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lowest, 5 per cent, and the average 8.12 per cent. The highest amount of 
ammonia guaranteed was 10 per cent, the lowest 2 per cent, and the average 
2.73 per cent. The highest amount of potash guaranteed was 5 per cent; the 
lowest 1 per cent, and the average 2.64 per cent. These wide variations in 
the amounts of the valuable fertilizer constituents indicate that the fertilizers 
themselves must have had very varying effects on the quality and quantity of 
the tobacco crop. 

A study of the experiments in tobacco growing and a consideration of the 
experiences of good tobacco growers show that the amounts of ammonia and 
potash in the average tobacco fertilizers, as stated above, are not as large as 
are needed to give the best results. It would appear that the largest amount 
of ammonia (10 per cent) in any of these “specials” is greater than is re- 
quired for bright tobacco, while the maximum quantity of potash (5 per cent) 
in any of the 108 brands is less than is used by numbers of our best bright 
tobaccg growers, especially in the Eastern part of the State. A considerable 
number of these growers either mix their own tobacco fertilizers, or else have 
them put up according to formulas of their suggestion. Below are given five 
formulas for mixing fertilizers for tobacco. The grade of those fertilizers 
will be higher and they will, of course, cost more than the goods that are 
generally used in the State on tobacco, but I feel confident that the increased 
yield will more than justify the additional expense. In the Bulletin of the 
Department of Agriculture and in our correspondence with farmers, we have 
been recommending formulas of about the composition of these for a number 
of years, and evidence is accumulating which ‘shows that the character of 
tobacco fertilizers is undergoing quite a considerable change. 


No. 1— 
CGEONYSOCC EIN GAT Is act Roe sence vpn ae Ses eee soes ey eee 900 pounds 
INGE OL BOC ater, nyga siete ena ttgn ee Ae ct SP cue ete nents a 100 pounds 
High-grade-siiphate-of. potash.2s 5 cers. wt oes noe 250 pounds 
ACIC DHOSPHALG. Itt nerscen tir ..0.e ue whe es eee ee 750 pounds 
DOtaly OMe LGWertn. oe aa ok saree ie ee eve ee 2,000 pounds 


This mixture will contain, available phosphoric acid, 6.3 per cent; potash, 
6.9 per cent; ammonia, 4.5 per cent. 


No. 2— 
hHovh-eorade dried: bl00g...:.:. went ee rea eee eee 500 pounds 
INSET ALE SOL CSO oS Sas ee eccetoec Pee ae ee ner ee me 125 pounds 
Hizh-egrade: sulphate of potash ew... aaa ee ee 3810 pounds 
AGHOSPHOSDRATO. alee see Scio a) IS NEE AP Re Se Oe Be 1,065 pounds 

Total one ton V..%.. SER ie BOM Giorno eR eee a 2,000 pounds 


This mixture will contain, available phosphoric acid, 7.4 per cent; potash, 
7.7 per cent; ammonia, 5.2 per cent. 
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No. 3— 
LNT) Tithe (Cg 0) ett acy SS ee AER ies eee on 725 pounds 
INUECATO POT GCG A: Sel aan bik eee RS ef trarete states orate tetehe leva ola a 100 pounds 
Tlic Sradewesmipmate Ol POtASh. sss < o's. sc ks ghee Nels noe Ginvess 300 pounds 
ELCTCE DMO GUA Gere, Mle <a akce ie OF +b Pelee Die Whee Morente? acete Ss 875 pounds 
SIULGLN S008 12100) ROCA? psa hy CaS Cea acl Pa Pann eon BAe ...2,000 pounds 


This mixture will contain, available phosphoric acid, 7.2 per cent; potash, 
7.5 per cent; ammonia, 4.6 per cent. 


No. 4— é 
Tite. WlOOU. spree oo eke certs SMe ral Ane WISIN RT ceotee E Cte eee 500 pounds 
RTM SSO temeren, eeet ho SE Sic ed pi slh te, wore acaleate bmatecilohe 100 pounds 
Pion srTade: SUIMRACG Of POLASI ~ osc). a. os dG ahebre cease olede cack 400 pounds 
Bere Le eyeh OSH aN UCN «orate ec tiate Mees fre wc aide doe Phase waar eeee ew % 1,000 pounds 


POLAR IO LOT penselc tie wattle caste wiche h ostiteld« oe. ge eile eee 2,000 pounds 


This mixture will contain, available phosphoric acid, 7 per cent; potash, 10 
per cent; ammonia, 5 per cent. 


No. 5— 
EET - SEGUE rcte SB Roh feeds ote al pte ako ole rig ee Ea 700 pounds 
PULP ACM SO iebar ene she loerse al oft a wire, vole, osbh Oe ena ete oe he 100 pounds 
ush-eragerstipnate of potash co oi l.n Book dee eens 300 pounds 
Acid phosphate ...... Ee ae er re ere Ae doa dal LAG ee he 900 pounds 
BEA UI OBOE OU crag oe, Waite fol af enw esse as Ceu san ote femene Biet otep the 2,000 pounds 


This mixture will contain, available phosphoric acid, 7.2 per cent; potash, 
7.7 per cent; ammonia, 3.8 per cent. 

Four hundred to one thousand pounds of these mixtures should be used to — 
the acre. 

The mixtures made from formulas Nos. 2 and 3 are somewhat more con- 
centrated than that from No. 1, on account of cotton-seed meal containing less 
ammonia than fish scrap and dried blood. The three formulas are given to 
enable the use of any one of the three main organic, nitrogenous materials— 
dried blood, fish scrap and cotton-seed meal. In the coast sections, fish scrap 
and meal are both easily obtained; some distance inland meal is more accessi- 
ble, while in the more western end of the tobacco belt it will be found con- 
venient to use dried blood. All three are good sources of ammonia for to- 
bacco. The other materials—nitrate of soda, sulphate of potash, and acid 
phosphate—are the same for all mixtures. 

Occasional requests are made for formulas furnishing as much as 10 per 
cent of potash, and No. 4 has been arranged to meet needs of this nature, It 
is known that excellent tobacco, in quality and quantity, is grown by the use 
of fertilizers of this class, and some of our farmers greatly prefer them to 
others containing less potash. It takes considerable observation and experi- 
mentation to determine the best practice in matters of this kind. 
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A limited quantity of stable manure is very beneficial to tobacco and it suc- 
ceeds well after peanuts. These materials add ammonia to the soil, and 
where heavy applications of fertilizers are to be made in connection with 
manure, and on peanut land, it would be well not to have so much ammonia 
in the fertilizers as is used in the ones employed on land not having other am- 
monia materials put on them. Formula No. 5 is designed to meet cases of this 
kind. A good many eastern tobacco growers plant tobacco after peanuts, and 
some of them grow peas between the hills of tobacco, planting them with hoes 
and putting six to ten peas in a place the latter part of June or early in July. 
This improves the soil for after-crops, but tobacco grown after tobacco and 
peas is said not to be of good quality, though, as would be expected, the growth 
is very large. 

Good results will come from the use of high-grade fertilizers, such as are 
suggested above, or similar ones, and we believe that when once tried, there 
will be no inclination to go back to the lower grade ones now so largely used, 


BROOM CORN CULTURE. 


Much interest has been of late taken in the possibilities of raising broom 
corn in North Carolina for supplying the home markets. Certainly there can 
be no reason why broom corn may not be raised profitably here, if properly 
handled. 

Herewith is presented a letter from Mr. J. L. Ingold, of Hickory, one of the 
most successful farmers and truckers in the good county of Catawba, giving 
his one year’s experience in raising and handling broom corn; and, also, a 
carefully-prepared article on the culture and curing of broom corn, going 
somewhat more into details than given in Mr. Ingold’s letter. Mr. Ingold 
writes as follows: 

“T planted one and a half acres in broom corn last spring as an experiment, 
with a view of raising corn and manufacturing same into brooms, if I found 
the raising of corn would pay in this section. Part of the land I planted was 
in sweet potatoes the previous year and part in tomatoes. Both did well, and 
I was pleased with the crop raised. Did not weigh the crop to ascertain the 
exact yield, but was well enough pleased with results to buy machinery for 
making brooms, and in January manufactured 300 8-pound brooms and 150 
brooms of less weight, and a few brushes, from my crop on the one and one- 
half acres. As this is my first experience, I am not prepared to say whether 
or not my crop was an average, good or poor yield, but I shall plant several 
acres this year. I will say I had very unfavorable weather in which to cut 
and save my crop of broom corn, as it set in wet weather about the time it 
was ready to cut and rained every day but one for three weeks, and while lL 
let my corn get a little overripe waiting for sunshine, I at last cut it wet and 
saved it nicely,” 

The culture of broom corn heretofore has been almost exclusively in the 
middle West. The crop when mature is sent to our Southern cities for manu- 
facture. It appears, therefore, that it might be, for a limited number of our 
Southern farmers, not only a profitable industry, but a satisfactory one as 
well. Under ordinary conditions the crop can be matured, yielding from 
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thirty to fifty dollars per acre. Of course, by additional experience this may 
be increased, as it is largely dependent on the skill of the grower and the 
fertility of the land. 


THE SoIL AND ITS PREPARATION. 


The soil for broom corn culture should be similar to that used in the pro- 
duction of Indian corn. It should be reasonably well drained, and should 
have a sufficient amount of moisture. What can be said in reference to the 
kind of soil for Indian corn may be applied in the same sense to its culture, 
A good, deep soil and thorough preparation is the first requisite. After 
thorough plowing the soil should be harrowed until it is finely pulverized so 
as to provide a good seed-bed. The harrow should be used up to the time of 
sowing, so as to destroy all the weeds that have germinated, for weeds are 
enemies of the broom-corn plant in the same way as they are of any other 
kind, and even more so, because of the very great likeness between many ot 
the kinds of weeds and the young broom-corn stalk. 


SEEDING AND CULTURE. 


From five to ten pounds of broom-corn seed should be used per acre, This 
can be disiributed in rows three or three and one-half feet apart, with the 
grains three to six inches apart. It should be thinned to one stalk in a place 
every four or five inches apart. The seed can be obtained from any reliable 
seed dealer at from $1.50 to $1.75 per bushel. The seed can be sown either by 
hand or by a hand planter. We have found the Planet, Jr., seed drill an ex- 
ceptional good tool for this purpose. Let one not forget to begin the fight 
against the weeds at the very earliest moment. Thorough culture in the be- 
ginning is worth days of culture after the corn and weeds have both got a 
start. The cultivation should continue until the corn shades the sround, and 
it is advisable, in a dry season, to cultivate frequently enough to keep a 
mulch over the whole surface of the ground. There should never be permit- 
ted a crust to form over the top of the ground. This suggests that as soon as 
the ground is dry after a rain to give cultivation at once. 


HARVESTING, 


When the corn has approached maturity, so that it has passed the bloom 
stage, and the grains are in the milk stage, the top should be bent over, two 
rows the same way, with a drop of three feet, more or less. In two or three 
days the cutting is begun. The cut should be made just above the first joint, 
In thoroughly dry weather the corn can be left in the field, but this is always 
a great risk, because if a rain should come it would be sure to injure the 
grade and value of the product by mildew. We have found it safer and better 
to at once remove to shelter, or cover where it can be protected from the rain 
and heavy dews. When the broom corn is put away it should have free circu- 
lation of air so as to be thoroughly cured. It should be packed in thin layers 
so as to not hinder circulation of the air. Let the reader be assured that 
thorough curing is dependent to a great extent upon how this drying takes 
place. Unless the broom corn is cured thoroughly bright it will not command 
the top price of the market. It has a materially low price when improperly 
cured. Carefully-cured broom corn is a valuable and paying crop; improperly 
cured, it is unprofitable and unsatisfactory. 
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BEEF CATTLE FOR THE DEPARTMENT OF AGRICULTURE AND 
EXPERIMENT STATION. 


The Department of Agriculture and the Experiment Station have purchased 
in Missouri a car-load of thirty-nine head of thoroughbred and high-grade beef 
cattle of the Aberdeen-Angus breed, for use in their experimental work on the 
Test Farm of the Department, in Edgecombe County, and on the Experiment 
Station farm near Raleigh. The cattle come from beyond the “tick” line, and 
are, therefore, subject to “tick” or “Texas” fever. They will be inoculated by 
the Veterinarian of the Department with the blood of one of our Southern 
cattle that has carried ticks; this will render them immune to after attacks 
of the fever. 

Thirty of these animals will be used by the Department and by the Station, 
the remainder having been purchased for a number of farmers in different 
parts of the State. 

Stock-raising is attracting more attention in North Carolina at present than 
it has ever done before. The announcement in the Raleigh papers a few days 
ago of the possibility of a beef famine in the city adds force to the already 
plain necessity of more cattle for the State. It would seem that the State 
should raise enough beef for its own consumption, and have some to spare— 
since we have in cotton-seed meal the richest and most valuable concentrated 
feed in the world, and our average per acre in hay production (the other 
essential in feeding) is equal to that of the greatest hay-producing State— 
Iowa—in the cattle-raising sections of this country. Statistics taken from the 
government reports show the adaptability of North Carolina land for hay 
production, the yield per acre of hay in ten of the States producing the largest 
average yield per acre being as follows: 


Tons 
eck Per Acre. 

SEOUL STA 1 Sipe We ae SS aed Sits cad ee Ee Soe a ae See de ee a a 2 
Peel Fe OL: 8 OY: apoh eaten clade ee teen kt ne ee ec ee MN a Dae gt ne ey sre T 1.95 
NOX AS ot ee es nO Ie Se Ge eee se EN NRE SURO oa ee eee 1.80 
NUSSISSTP Pls oto sweat eat ee re oe ar anes Sr Hata re aes ee ae ee eae 1 Ry is) 
GeO Toles che ee ech ee ere ee Se eatat er eli Pe Rue Sec NT eee, 1,69 
FANG i (EEG Oct Ke tae gwen EM GEES We 1.8 Eee Wee Mee em dy a Oat ea ra ne Aa rr os et 1.63 
TO Wie es ce eee ra icles oh RR ane iia. OOS ay. Tei rere ie eine ae 1, 42 
INOLLH Caro linid nies Ser eee eee te iri, sitet = Le) Die age 2 eee nner 1.41 
SVENINGSREGs tise eet SE eee Oe Ee ae ee as CO Oe ee ee ae 1.40 
Cent y sa eee ee ee ee oe ee en ong eee 1.40 


These figures show that Iowa is the only one of the North or Northwestern 
States—the ones that devote special attention to stock-raising—that has a hay 
yield equal to any of the Southern States. New York is considered especially 
as a hay-producing State, and yet the tonnage per acre is seventy-five per cent 
Tess than that of North Carolina. 

We only need to make tse of our natural advantages to become an important 
stock-raising State, B. W. Kine@ore. 


STOCK-RAISING FOR PROFIT. 


First-class beef cattle and hogs have brought good prices at all the principal 
markets for the last two years, but the extreme point reached during the last - 
few weeks—from $6.50 to $7.50 for the former and from $7.00 to $7.35 for the 
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latter, per hundred pounds live weight—should serve to again emphasize the 
necessity of live-stock husbandry for the relief of the present depression in 
North Carolina agriculture. 

Cotton, tobacco, corn and wheat will and should continue to be raised in in- 
creasing quantities in this State. There is no reason for the reduction of 
those staple crops, but the greatest need for an increase in our live-stock pro- 
ducts, and this becomes all the more apparent when we reflect that such in- 
crease may be had without reducing the production of those crops which are 
looked upon as essential and peculiar to our State. In fact, the best argument 
that can be given in favor of the advantages of live-stock growing, is that it 
not only does not lessen the production of staple crops, but in conjunction with 
general farming, it is an additional source of revenue to the farm, and really 
increases the facilities for the growing of the so-called “money crops,” 

The average farmer can, at a trivial extra cost, make the rough forage 
necessary to feed a car-load of cattle. If he has the cattle, he will do so, but if 
the cattle are not on hand, he will not, and direct loss is the result. 

Again, very little extra grain, over and above the cotton-seed meal used on 
the farm in the form of commercial fertilizer, will be necessary to complete 
the balance of the food necessary for the feeding of the car-load of cattle. 

A car-load of twenty steers, weighing 1,200 pounds each, at $6.50 per hun- 
dred, is worth $1,560. Cattle weighing a little more, say 1,500 pounds each, 
and of the right quality, are bringing $7.50 per hundred pounds live weight, A 
car-load of twenty such cattle would sell for $2,250. Are these not sums of 
money worth striving for? Would not a car-load of such cattle relieve the de- 
pression on most North Carolina farms? Why should we not sell such cattle 
from our farms? Simply a lack of cattle and the inclination to breed and 
feed them. . 

We outrank any one of the four greatest hay-producing States of the Union 
in our ability to grow grass, and at present market prices for feeding stuffs, 
cotton-seed meal is the cheapest good cattle food known to the American 
farmer. Is it not apparent that our farmers are missing a great opportunity 
in failing to have good cattle to sell just now, at $6.50 to $7.50 per cwt.? 


BIG GHESE. 


Who would ever want to fool with the old-fashioned American goose after he 
has seen a flock of the great Toulouse or Hmbden geese? The Toulouse is the 
healthiest and most profitable of geese, as well as the largest. Think of a 
gander weighing twenty-five pounds, and a goose almost the same! Actually, 
they look as if they would weigh twice that, but the feathers make them look 
so frightfully big to one who must pick them. Of all fowls the goose is the 
hardiest. No cholera, no gapes, no lice to cut their life short. 


TURKEY RAISING. 


For their first meal, young turkeys should have onion tops, minced fine, also 
corn-bread or wheat-bread moistened in milk or water or squeezed dry. Do 
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not leave drinking-dishes within reach, as little turkeys are likely to get damp 
and chilled and drink foul water.. Continue to feed onion tops, adding lettuce. 
They will turn from the daintiest morsel you can provide, and eat the green 
food eagerly. They soon learn the meaning of a bunch of onions, and when 
they see them in your hand, they will greet you with an enthusiasm that is _ 
amusing. With plenty of onions, your birds will thrive in spite of many 
drawbacks, and the feed bill, until they can forage fpr themselves, is reduced 
to a minimum. Of other food, corn-bread made of milk and soda and well 
baked is very good. When done, dampen the crust, cover and let it steam, and 
no other soaking is necessary. Do not feed what is sloppy or sour.. Curds 
from sour milk are excellent for a change. Give plenty of grit. Nothing is 
better than broken dishes pounded up as fine as radish seed to begin with, and 
gradually coarsened. The whiteness seems to attract them, and the little 
birds will pick at it the first. day. 

If the little turkeys are left with the chicken hen, sprinkle her well with in- 
sect powder. A drop of lard on the wings of the little birds when the quills 
appear will be a help. Keep the roosting-coop perfectly clean, saturating the 
floor with kerosene just before night. Furnish plenty of dry earth and ashes 
for dusting. If the lice are persistent, fill the sewing-machine can with halt 
and half lard and kerosene, and eject the mixture at the roots of the quills, 
around the vent, under the neck, and in the fold of skin extending from the 
thigh to the tail. Keep the little birds warm after this annointing, as they 
easily take cold. 

When the wing quills first appear, it is good to pull out a few. All of this 
sounds like a great deal of trouble, but does not take long unless the flock is 
large. The feeding is the main part of the work, as that must be done about 
five times a day the first six or eight weeks. After that there is no danger of 
loss from ordinary causes. Nothing short of a drenching with cold dew or 
rain, or the depredations of hawks or “varmints” will depopulate the flock; 
they may be turned loose to shift for themselves. To prevent roaming while a 
heavy dew is on, feed as soon as day breaks. They will then plume them- 
‘selves, and fly up somewhere to catch the first gleam of sunlight, before start- 
ing upon their day’s search for insects. Feed a little at night to encourage 
them to roost at home. If the old turkeys are well cared for, they will hatch 
the third brood early in July. By that time there is little danger from damp- 
ness. These suggestions followed will insure success in turkey raising. 

es 


PATENT STOCK FOODS AND CONDITION POWDERS. 


The so-called “condition” powders, with which all stockmen are more or less 
familiar, seem to have occupied about the same place in the treatment of live 
stock as the old familiar and much-detested “bitters” which the mothers of 
thirty years ago thought necessary each spring for the general health of the 
family. In those good old days of our fathers the administration of these 
nostrums were generally preceded by taking from each horse and each mem- 
ber of the family a considerable quantity of blood. The practice was thought 
to cure the sick and prevent the well from becoming sick. While it is true 
that the bitter tonics repaired some of the injury done by the bleeding, still, 
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with the advance of intelligence among the masses the fallacy of the practice 
became apparent; but the old idea was too deeply implanted in the common 
mind to be crushed by the disapproval of medical science, and it arose again 
in a new garb as patent medicines and patent stock foods. The love of mys- 
tery, if not of humbug, so chafacteristic of the human mind,-and the oppor- 
tunities for secrecy and deception in the compounding of medicines, gave 
these new inventions a great field of operation, 

The large amount of money expended by the farmers of North Carolina for 
these patent condimental stock foods or condition powders, justifies the fullest 
publicity of information concerning their composition and merits. The claims 
made for them by their manufacturers are briefly stated as follows: 

1. That they will prevent disease. 

2. That they will cure a great variety of diseases. 

3. That they are composed of certain rare and mysterious ingredients in 
such proportions as will cause a normal or healthy animal to digest more food 
and make better use of a given quantity. 

4. That they are of themselves foods of great and unusual value. 

The first requisite to a specific and intelligent discussion of these claims is a 
Knowledge of the composition of the mixtures. Fortunately, a chemical 
analysis readily shows their food value, that is, the amounts of the different 
food elements which they contain; while a microscopic examination of them 
reveals the kinds of materials of which they are composed. 

The Experiment Stations have furnished this information in such a way ag 
to preclude any probability of error. Massachusetts, Connecticut and North 
Carolina published bulletins on this subject so nearly at the same time as to 
make it certain that the work was done independently and without any knowl- 
edge of each other’s results, and the close agreement of their findings gives 

additional assurance of their accuracy. 

During the past year or two, International Stock Food has been extensively 
advertised and considerable of it sold in this State, while Pratt’s Animal 
Regulator has also had a large and general gale. For this reason we have 
selected these two, and will give their composition as published in the bulle- 
tins above referred to. 

According to the Connecticut Experiment Station, Bulletin No. 132, Inter- 
national Stock Food contains wheat feed, cayenne, salt, charcoal, and some 
bitter drug; Massachusetts, Bulletin No. 71, says it contains wheat offal, pep- 
per, salt, charcoal, and some material rich in protein, and the December, 1900, 
Bulletin of the North Carolina Department of Agriculture says it consists of 
wheat bran, red pepper, charcoal and linseed meal. It will be noticed that al] 

“agree that wheat in some form is the principal ingredient. Pepper and char- 
coal are also found by all three, while salt and a material rich in protein— 
linseed meal by North Carolina—are found by two and a bitter drug by one. 
This is indeed a remarkable unanimity of results when it is remembered that 
these “foods” are not by any means constant in their composition, it appar- 
ently being the custom of the manufacturers to fill up with any odd material 
that happens to be cheap and convenient. 

Pratt’s Animal Regulator, according to the Connecticut bulletin, contains 
corn meal, salt, charcoal, fenugreek and a bitter drug, while the Massachu- 
setts bulletin says it contains corn meal, salt, fenugreek and a bitter drug. 
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In both cases the bitter drug is thought to be gentian. The agreement is com- 
plete, hence almost certain to be accurate in all respects, except at the time 
the Massachusetts sample was made the manufacturer seems to have been out 
of charcoal, or perhaps it was just at that time so expensive that he could not 
afford to sell at $500 per ton. 

The following tables show that the chemical analyses also agree as to the 
amounts of the different “food elements” contained in these mixtures: 


INTERNATIONAL STOCK FOOD. 


Authority. -Portein. Fat. Bey Aaa str ahs Ash. 
Per Cent. | Per Cent. Per Cent. Per Cent. | Per Cent. 
RMascnobusetiss sso 2 16.97 9.35 48. 22 8. 63 7.74 
Connecticut. 2a. eee 14.31 4.67 47.88 14.51 12.50 
IN OLih Canela asters sense 15. 06 BRT il tei. Shae ene 12 16 ae ee 


PRATT’S ANIMAL REGULATOR. 


Authority. Portein. Fat. ees cee Ash. 
Per Cent. | Per Cent. Per Cent. . | Per Cent. | Per Cent. 
Massachusetts.___- ------ bpeeeece 10.138 4.56 61.86 3:33 11.01 
ConnectiGuhss.2 ae ee 9. 69 4,37 63.75 i be L124 
INOrtn Caro linases 2 tec. aoe eee 9.75 AL BB ieee ee 230 bpd eee ose fea 


By keeping these analyses before us, we are now ina position to briefly con- 
sider the specific claims made by the manufacturers and judge of their accu- 
racy. In calculating the value of either a medicine or a food, we must con- 
sider the cost and the results to be obtained from its use. The cost of Inter- 
national Stock Food is from $280 to $500 per ton, while that of Pratt’s Animal 
Regulator is about the same, 

Following the order in which we enumerated the claims made by the manu- 
facturers, we may pertinently ask, Are wheat bran, charcoal, salt and pepper 
worth $500 a ton for the prevention of disease? It is scarcely necessary to 
say that these materials have no value above that recognized by all feeders, 
and are worth in combination or otherwise not more than ten per cent of 
what they cost when bought as International Stock Food. 

The second claim’ made for these materials, namely, that they will cure a 
great number of diverse diseases, is equally false and ridiculous. It is a plain 
fact, approved by modern medical science, that a well animal does not need 
medicines, but is really injured by them if they are sufficiently active or strong 
to produce any appreciable effect. It is equally true that a sick animal should 
receive treatment for the special disease from which it is suffering. -It is, 
therefore, apparent to any person that the claims made for these stock foods, 
or condition powders, that they will cure hog cholera, distemper, abortion and 
scours, make cows give more milk and hens lay, are impossible, even if he 
did not know the ingredients which they contain to be possessed of little or No 
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medicinal or curative value. If any reader doubts this statement, let him ask 
his family physician, in whom he hag confidence, if pepper, salt, charcoal, 
fenugreek and gentian in extremely small quantities have any decided medi- 
cinal properties. Moreover, if these ingredients would in any quantity or 
proportion effect the marvellous cures! claimed for them, the smal] amount 
contained in the prescribed doses of these stock foods would produce abso- 
lutely no effect. We have quite reliable information of a horse having eaten 
12% pounds of International Stock Food without any ill effects, It is evident 
that if that amount produced no appreciable effect, two or three tablespoonfuls 
would not effect the marvellous cures proclaimed in the advertisements. 

The third claim enumerated is the one which seems to appeal most forcibly 
to the average farmer. No person acquainted with the subject is likely to be 
caught by this claim, but the average stock-owner will only be convinced by 
an actual feeding test. Such a test is absolutely worthless unless the animals 
selected are as nearly alike as it is possible to get them, and are kept under 
the same conditions. The food given, as well as the animals or their product, 
must all be weighed. Any trial made with less rigid or accurate conuitions is 
worthless, but one such is of greater value than a hundred where neither the 
food nor the animals are weighed. Fortunately, many accurate tests have 
been made, and the results have been uniformly at variance with the claims 
of the manufacturers. One such test may be quoted from a bulletin of the 
Kansas Experiment Station, by D. H. Otis: 


EXPERIENCE WITH ACME Foop. 


“On November 1, 1900, sixteen cows from the herd of the Kansas Agricul- 
tural College were divided into two lots as nearly equal as possible, on the 
basis of the yields of milk and butter fat for the month of October. One lot 
(cows fed Acme food) had the advantage by 212 pounds of milk and 17.4 
pounds of butter fat for the month. Both lots were fed on alfalfa hay, with a 
grain ration of equal parts of corn chop and bran. In addition to this feed, 
one lot received Acme Stock Food fed according to directions. On December 
1st, oats took the place of bran in the grain ration of both lots. The results 
for the three months (92 days) under experiment are as follows: 


Hight Cows Receiving Acme Food. Hight Cows without Acme Food 
Milk produced, pounds ________ 14, 271 Milk produced, pounds ______.. 14, 895 
ee eeMCH COM son sll sl 4,39 Mest Per Conta wk ee Ce kL 4,13 
Butter fat produced, DOUnG Ss = 626.7 Butter fat produced, pounds:..... = 595.9 
Cost per pound of fabpeentss 122 14.6 Cost per pound of fat, Gents. 7-2 12.8 


“The Acme Food lot consumed 136 pounds of Acme Food, which, at 11 cents 
(wholesale price), amounts to $14.96. Deduct this from the feed cost and the 
expense for feed in producing a pound of butter fat is reduced to 11.68 cents. 
The difference in the totai production of butter fat can readily be accounted 
for by the difference in the lots at the commencement of the experiment, but 
granting that it is due to the effects of the Acme Food, it would make the 
extra butter fat cost 48 cents per pound. 


21 
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EXPERIENCE WITH GLOBE STocK F oop. 


“Taking the record for the month of January as the basis, a herd of twenty 
cows was divided into two lots as nearly equal as possible, there being only a 
difference of 1.4 pounds of butter fat in the total yield for the month. All the 
cows received alfalfa hay for roughness and equal quantities of corn and cob- 
meal and oats for the grain ration. One lot received the Globe Stock Food in 
addition. The results for two months (59 days) are as follows: 


Ten Cows with Globe Food. Ten Cows without Globe Food. 
Milk produced, pounds -_------------ 12,784 Milk produced, pounds —_-----____-_- 12, 896 
Pest. per COUte oo ee ine eer 4.05 >" Feat, per cents ee einen eee 3.96 
Butter fat produced, pounds___------ 518.1 Butter fat produced, pounds________- 511.3 
Cost per pound of fat, cents---------- 11.7 Cost per pound of fat, cents_____-___- il 


“If the Globe Food be eliminated from this experiment, the cost of produc- 
jing a pound of butter fat is the same in both lots. The totals for two months 
show that the cows receiving the Globe Food produced 6.8 pounds the most 
butter fat. Globe Food sells for 9 cents per pound (wholesale rates). The 
ten cows consumed 43.3 pounds, worth $3.89, or a cost of 57 cents for each 
extra pound of butter fat produced.” 

The value of any given food material is best estimated and appreciated by 
comparing its price with others containing about the same amounts of the 
different ‘food elements.” 

Since the microscope showed us that the principal ingredient of Inter- 
national Stock Food is wheat offal, or wheat bran, we would expect the chem- 
ical analysis to correspond very closely with that of wheat bran, and such is 
the case. Its slightly inferior feeding value and other unimportant variations 
from ordinary wheat bran are the result of the charcoal, salt, pepper and other 
useless and inferior substances with which the wheat bran was adulterated. 

Wheat bran may be purchased for from $20 to $25 a ton in North Carolina, 
while the other ingredients are even cheaper, yet tons upon tons of this stuff 
mixed up, called International Stock Food and thoroughly advertised, are be- 
ing sold at from fifteen to twenty times that amount. 

The same facts apply to Pratt’s Animal Regulator. The microscope told us 
that it was composed almost exclusively of corn meal, and the chemical 
analysis is consequently similar to that of corn. The more extensively adver- 
tised article sells at from $400 to $500 a ton, while corn meal May be pur- 
chased for less than one-tenth that price, even with corn at a dollar a bushel, 

In conclusion, it may be freely stated that the so-called stock foods and con- 
dition powders on the market, when tested by accurate and practical feeding 
trials, when judged as medicines, when compared in price with other ma- 
terials of the same feeding value, or when measured by the claims made for 
them by the manufacturers, are frauds pure and simple. If the live stock is 
well and properly cared for and fed, it needs no medicine. If care and feed 
are needed, the best may be had on any market for less than one-tenth that 
charged for them when put up in one or two-pound packages and advertised 
as “stock food” or “condition powder.” 

The question often arises, why is it if these stock foods are all frauds that 
so many honest and intelligent men think they have obtained good results 
from their use? The answer is not difficult. There is in every organism an 
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inherent tendency to return to normal conditions, or, in other words, to get 
well if sick. . 

A man, when he gets to the point of buying “condition powders” for his 
horse, is ready to give him the better care and food, which alone would and 
does bring about the desired improvement in condition. The “stock food” 
gets the credit, although it does contain nothing but wheat bran, charcoal and 
pepper and salt. If it is a tonic that the horse, cow or pig is in need of, why 
not purchase gentian, iron and nux vomica direct from the druggist at halt 
cost? They will not only cost less, but if medicine is really needed, are much 
more likely to produce the desired effect, TAIT BuTier, Vet. 


MEDALS TO NORTH CAROLINA WON AT THE CHARLESTON 
EXPOSITION. , 


Following is the list of medals awarded, so far, to North Carolina at the 
South Carolina Interstate and West Indian Exposition, exhibited under the 
auspices of the es Board of Agriculture: : 


GoLD MEDALS. 


Hackburn & Willet, New Bern; tubers and truck crops. 

Holt & Homewood, Burlington; collective exhibit of cereals, ete. 

Briggs & Fleming, Wilson; orange wrapper tobacco. 

North Carolina Board of Agriculture, Raleigh; tobacco. 

J. G. Roney, Wilson; tobacco. 

Garrett & Co., Weldon; white wines—Escarpernong, 

A. D. McNair, Southern Pines; Japanese persimmons, 

H. E. Newbury, Magnolia; bulbous plants. 

North Carolina Board of Agriculture, Raleigh; green pomaceous fruits— 
apples. 

North Carolina Board of Agriculture, Raleigh; collective ' exhibit of pre- 
served fruits. 

J. B. Thompson, Whiteville; pecan nuts, 

J. Van Lindley Orchard Co., Southern Pines; drupaceous fruits. 

North Carolina Board of Agriculture, Raleigh; collection of woods. 

S. HE. Asbury, Raleigh; collection of mica. 

T. K. Bruner, Raleigh, collection of cut gems. 

North Carolina Board of Agriculture, Raleigh; building stones, 

North Carolina Board of Agriculture, Raleigh; minerals, gems, crystals and 
ores. 

N. C. Tale and Mining Co., Hewitts; talc, cut and ground. 

National Marble Co., Murphy; Koneteha marble. 

J. H. Pratt, Chapel Hill; gems and gem minerals. 

A. H. Smith & Co., New York; cut and rough rubies, rhodolites. 

T. K. Bruner, distinguished services. 


Sitver MEDALS. 


Carolina Peanut Co., Weldon; Spanish peanuts. 
North Carolina Board of Agriculture, Raleigh; agricultural products. 
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W. L. Petty & Co., Rocky Mount; tobacco. 

Garrett & Co., Weldon; sherry and port wines. 

Garrett & Co., Weldon; brandies. 

M. Bill, Fayetteville; pears. 

Geo. N. Ives & Son, Newport; drupaceous fruits. 

Whiting Bros., Raleigh; table grapes. 

H. H. Brimley, Raleigh; abrasives—corundum. 

Ww. A. Graham, Machpelah; amethyst crystals. 

J. A. Holmes, Chapel Hill; minerals—monazite. 

North Carolina Board of Agriculture, Raleigh; building stones—marble. 
North Carolina Board of Agriculture, Raleigh; metallurgy of copper. 
North Carolina Board of Agriculture, Raleigh; metallurgy of iron. 
North Carolina Board of Agriculture, Raleigh; useful minerals. 

J. H. Pratt, Chapel Hill; collective exhibit of minerals. 

The Boyd Furniture. Co., Raleigh; furniture for public buildings. 


BRONZE MEDALS. 


John Faulkner, Goldsboro; leaf tobacco. 

Garrett & Co., Weldon, sparkling wines. 

Spiritine Chemical Co., Wilmington; products of woody substances. 
Harris Clay Co., Dillsboro; kaolin clay. 

Hydraulic White Brick Co., Wilmington; white brick. . 


HONORABLE MENTION. 


William Dunn, New Bern; agricultural products. 

North Carolina Board of Agriculture, Raleigh; cotton. 

Asa Parham, Goldsboro; leaf tobacco. 

W. B. Wray, Cane River; nuts. 

Gurney Manufacturing Co., Roan Mountain (post-office in Tennessee) ; Man- 
ufactured wood. 
; DIPLOMA OF MERIT. 


North Carolina Board of Agriculture, Raleigh; for installation. (This is 
the highest award given for installation.) 


INDEPENDENT EXHIBITS. 


These awards were given to exhibits made outside the Board of Agricul- 
ture’s exhibit in Mines and Forestry Building. 


GOLD MEDALS. 


Cannon Manufacturing Co., Concord, cannon cloth. 

Chatham Manufacturing Co., Elkin; blankets. 

High Shoals Co., Hardin; domestic sheetings and hosiery yarns. 

Holt’s North Carolina Mills, Fayetteville; sheetings, plaids, checks, yarns, 
etc. 
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SILVER MEDALS. 


Atherton Mills, Charlotte; yarns for making lace curtains. 

Avalon Mills, Mayodan; colored cotton yarns for underwear and hosiery. 

Avon Mills, Gastonia; convertible goods, watered and mercerized linings 
and skirtings. 

Florence Mills, Forest City; unbleached drills and sheetings. 

Gastonia Manufacturing Co., Gastonia; colored linings and skirtings. 

Henrietta Cotton Mills, Henrietta; unbleached sheetings, 

Laboratory Cotton Mills, Lincolnton; yarns, skeins and warp, etc, 

Loray Mills, Gastonia; unbleached sheetings and drillings. 

Mayo Mills, Mayodan; white cotton yarns for underwear and hosiery. 

The Nantahala Co., Franklin; specimens hard wood. 

Steele’s Mills, Rockingham; print cloths and prints. 

St. Augustine’s School, Raleigh; industrial work of students. 


BRONZE MEDALS. 


Myrtle Furnishing Co., High Point; desk. 
Piedmont Table Company, High Point; dining tables. 
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FERTILIZER ANALYSES—FALL SEASON, 1901; SPRING SEASON, 1902. 


BY B. W. KILGORE, STATE CHEMIST. 


The analyses presented in this Bulletin are of samples collected by the fer- 
tilizer inspectors of the Department, under the direction of the Commissioner 
of Agriculture, during the fall months, 1901, and the spring months of 1902, 
and, therefore, represent the character of fertilizers the farmers have used 0n 
the crops of the past year. They should receive the careful study of every 
farmer in the State who uses fertilizer, as by comparing the analyses in the. 
Bulletin with the claims made for the fertilizers actually used, the farmer can 
know whether or not they contained the fertilizing constitutents in the 
amounts they were claimed to be present. 


TERMS USED IN ANALYSES. 


Water-soluble Phosphoric Acid.—Phosphate rock, as dug from the mines, 
mainly in South Carolina, Florida and Tennessee, is the chief source of phos- 
phoric acid in fertilizers. | 

In its raw, or natural, state the phosphate has three parts of lime united to 
the phosphoric acid (called by chemists tri-calcium phosphate). This is very . 
insoluble in water and is not in a condition to be taken up readily by plants. 
In order to render it soluble in water and fit for plant food, the rock is finely 
ground and treated with sulphuric acid, which acts upon it in such a way as 
to take from the three-lime phosphate two parts of its lime, thus leaving only 
one part of lime united to the phosphoric acid. This one-lime phosphate is 
what is known as water-soluble phosphoric acid. 

Reverted Phosphoric Acid.—On long standing some of this water-soluble 
phosphoric acid has a tendency to take lime from other substances in contact - 
with it, and to become somewhat:less soluble. This latter is known as re- 
verted or gone-back phosphoric acid. This is thought to contain two parts of 
lime in combination with the phosphoric acid, and is thus an intermediate 
product between water-soluble and the original rock. 

Water-soluble phosphoric acid is considered somewhat more valuable than 
reverted, because it becomes better distributed in the soil as a consequence Of 
its solubility in water. ; 

Available Phosphoric Acid is made up of the water-soluble and reverted; it 
is the sum of these two. 

Water-soluble Ammonia.—The main mater ale furnishing ammonia in fer- 
tilizers are nitrate of soda, sulphate of ammonia, cotton-seed meal, dried 
blood, tankage and fish scrap. The first two of these (nitrate of soda and 
sulphate of ammonia) are easily soluble in water and become well distributed 
in the soil where plant roots can get at them. They are, especially the nitrate 
of soda, ready to be taken up by plants, and are, therefore, quick acting forms 
of ammonia. It is mainly the ammonia from nitrate of soda and sulphate of 
ammonia that will be designated under the heading of water-soluble ammonia. 

Organic Ammonia.—The ammonia in cotton-seed meal, dried blood, tankage, 
fish scrap, and so on, is included under this heading. These materials are 
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insoluble in water, and before they can feed plants they must decay and have 
their ammonia changed, by the aid of the bacteria of the soil, to nitrates, 
similar to nitrate of soda. 

They are valuable then as plant food in proportion to their content of am- 
monia, and the rapidity with which they decay in the soil, or rather the rate 
of decay, will determine the quickness of their action ag fertilizers. With 
short season, quick-growing crops, quickness of action is an important consid- 
eration, but with crops occupying the land during the greater portion, or all, 
of the growing season, it is better to have a fertilizer that will become avail- 
able more slowly so as to feed the plant till maturity. Cotton-seed meal and 
dried blood decompose fairly rapidly, but will last the greater portion, if not 
all, of the growing season in this State. While cotton seed and tankage will 
last longer than meal and blood, none of these act so quickly, or give out so 
soon, as nitrate of soda and sulphate of ammonia, 

Total Ammonia is made up of the water-soluble and organic. It is the sum 
of these two. | 

The farmer should suit, as far as possible, the kind of ammonia to his dif- 
ferent crops, and a study of the forms of ammonia as given in the tables of 
analyses will help him to do this. 


VALUATIONS. 


To have a basis for comparing the values of different fertilizer materials 
and fertilizers, it is necessary to assign prices to the three valuable constitu- 
ents of fertilizers—ammonia, phosphoric acid, and potash. These figures, ex- 
pressing relative value per ton, are not intended to represent crop-producing » 
power, or agricultural value, but are estimates of the commercial value ot 
ammonia, phosphoric acid, and potash in the materials supplying them, These 
values are only approximate, as the cost of fertilizing materials are liable to 
change as other commercial products are, but they are believed to fairly rep- 
resent the cost of making and putting fertilizers on the market. They are 
based on a careful examination of trade conditions, wholesale and retail, and 
upon quotations of manufacturers. 

Relative value per ton, or the figures showing this, represents the prices on 
board the cars at the factory, in retail lots of five tons or less, for cash. 

To make a complete fertilizer the factories have to mix together in proper 
proportions materials containing ammonia, phosphoric acid and potash. This 
costs something. For this reason it is thought well to have two sets of valua- 
tions—one for the raw or unmixed materials, such as acid phosphate, kainit, 
cotton-seed meal, etc., and one for mixed fertilizers. 

The values used last season were: 


VALUATIONS For 1901. 


IN UNMIXED OR RAW MATERIALS. 


Pe MeCCUEEEEASEMIS ELS Te Ha AS oh Sek be Coed Coat 14 cents per pound 
For phosphoric acid in acid phosphate.......... 4 cents per pound 
For phosphoric acid in fine bone TCO igh ston sbi 0e 3 cents per pound 
For phosphoric acid in medium and coarse bone 

SG ee aa Cr Fateh ieea betas ds) dale Sie Sk, a Bis tee 21% cents per pound 


Co EC Tl ee Oe es Cee TR ee a re 5 cents per pound 
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IN MIXED FERTILIZERS. 


Mey geesh cahdatar cnt: te, Sooary cae Seren fAeaMmen Omer rises AUS od Se 9) . 16 cents per pound 
FOr pROSDDOMe 801d. 5055:.- 5s hcp eo tree 414 cents per pound 
Kore potash oo... RAL OL eh eee See Se ere Pate Rees 514 cents per pound 


The va_uations decided on for this season, for the reasons already given, are: 


VALUATIONS FoR 1902. 


IN UNMIXED OR RAW MATERIALS. 


EOP NTO HTS eee ch oo, we eyes cite SOR ai aie keene 13 cents per pound 
For phosphoric acid in acid phosphate........ 4 cents per pound 
For phosphoric acid in fine bone meal........ .. 3&8 Cents per pound 
For phosphoric acid in medium and coarse bone 

(Tots Be Re ER eel nen Wb ety 6 Me sete iee LaseiN\ 214 cents per pound 
ROTO LAST oR cae e eens pcg kaon es ee eee 5 cents per pound 


IN MIXED FERTILIZERS, 


SOTA TIVO NI De arate Sota ae ke Se oe ee ee -15 cents per pound 
KoOrspHGspnoric- acid wakes ok Cake See 414 cents per pound 
PPOTIAOTASI Sete ose nl ote ae py eek Pee ete Oke 51% cents per pound 


How RELATIVE VALUE IS CALCULATED. 


In the calculation of relative value it is only necessary to remember that 
so many per cent means the same number of pounds per hundred, and that 
there are twenty hundred pounds in one ton (2,000 pounds). 

With an 8—2—2 goods, which means that the fertilizer contains available 
phosphoric acid 8 per cent, potash 2 per cent, and ammonia 2 per cent, the 
calculation is made as follows: 


Percentage or Lbs. Value Per Value Per Ton 
in 100 Lbs. 100 Lbs. 2,000 Lbs. 
8 pounds available phosphoric acid at 414 cents. 0.36*20=— $7.20 
zspounds* potash at 5442cents 6... ban in ee 0.11 >220== 2.20 
2 pounds-amrmonta io Cente... fucose ee ee Vo 20s5 6.00 
OVAL VALU Tee ee ea ie a ee OTT x20 $15.40 z 


Freight and merchant’s commission must be added to these prices. Freight 
rates from the seaboard and manufacturing centers to interior points are 
given in the following table: 
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FREIGHT RATES FROM THE SEABOARD TO INTERIOR Points.—From the Published 
Rates of the Assovated Railways of Virginia and the Carolinas—In Car- 


loads, of not less than ten tons 


load, add 20 per cent. 


each, perton of 2,000 pounds. 


Less than Car- 


Destination. 


ills Co NTA Te bs 
LO)a0 7 iy Se kL 7S ON Se ee ee en 
Clinton 
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Lie 
FERTILIZER BRANDS REGISTERED FOR 1902. 


Avail.| am. 
Name and Addres¥of Manufacturer and Name of Brand. ore nic Potash 
cid. z 
American Agricultural Chemical Co., New York— 
Bakers Dissolved pone, Phosphater = o25.- eset nes ae eee 1400) es yee 
Canton Chemical Game Guano. oases ae fe ae eee eee 8.00 2.00 2.00 
Olark’s Orinoco:Lobacco: Wertilizers 2. sso ees eee 8.00 8.00 4.00 
Zel’s Ammoniated Bone Superphosphate_--_------------_---------- 8.00 2.00 1.00 
Zell's Special Compound for Tobacco 1 2. 225-2 ere ee 8.00 2.00 2.00 
Zealvis PODACCOLE CLUllI Zeros sees cee hs er te ee ee i ene 8.00 3.00 4.00 
British: Mixture csi Annas soe Oe ae eee see ee ee 8.00 2.50 2.50 
Oriole Hieh Grade Hertilizer -52 25a ea a vee 9.00 2.50 2.00 
Recsesibacitice- Guano ODA CCOs a2 2eee ne ees es ee 8.50 8.00 2.50 
be PACIILC UAT Ome ee ae ree ee ee eee ee eee 6s ee 8.00 2.00 2.00 
ii Dissolved Phosphate of wilm es = 2 s5 2 ae ee ee 14 OOS el eee 
‘Lazaretto Dissolved Bone Phosphate-__—--._-.___--. ---.-=_------=- TAS OOG| See es Oe eee 
Of Pissolv.ed-Bone andsPotas haces! = ores ee eee LOO a set ae 2.00 
“6 ©rops GLO Wehr eee ee ee ee ees 8.00 2.00 2.00 
Truckers’ Favorite for Promoting Quick Growth, Manufactured 6.00 7.00 5. 00 
for Wm. Bragaw & Co. 
Gold Dust Guano, Mfd. for Holmes & Dawson -_-----~------------- 9.00 2.00 2.00 - 
Triumph Soluble Guano, Mfd. for Holmes & Dawson -_-__-_-_--__- 8.00 2.00 2.00: 
Lazaretto Special for Tobacco and Potatoes -_______-_---_-----_-=----- 8.00 3. 00 3.00 
Purity Guano, Mid. for Savage, Son &. Col. 022 soe soe 8.00 2.00 2.00 
Crop Grower for Cotton, Corn and Root Crops; Mfd. for Wm. 8.00 2.00 2.90 
Bragaw & Co. 
Pamlico Trucker; Mfd. for Wm. Bragaw & Co______------------__ 7.00 5.00 8. 00 
Dissolved Bone Phosphate; Mfd. for Wm. Bragaw & Co_--__-__- 14500: 22s ie ee ee 
Gen nerGernaa Daa Oe ee ee ee See ee | ee nd ee ere 12.00 
hazarettonl07Per CeontiGuanos- sce se abs = eee een eee - §.00} 10.00 3.00 
Honeypod Special Trucker; Mfd. for W. P. Baugham_-__________- 7.00 5. 00 8.00 
HONEY POOLE LId eer EM Ze rae ee re ee ee ere we ee ee 8.00 4.00 5. 00 
Cottage Grove Special Truck Guano; Mfd. for W. P. Baugham__| . 6.00 9.00 4.00 
Riaty ecb rie k Gia ees es ac ee ee ao ee ene ne 7.00 5. 00 - 5.00 
PAGO PHORDUBUC 25 scans et oe ee er ioe ete Peer 15 00 (Saes 
American Fertilizer Co., Norfolk, Va.— 
AIMEerICANBHaAgle: GUANO sate een ee a ene | een ee eS 8. 00 8.00 3.00 
Special Formula for Yellow Leaf Tobacco Guano _..______-___-_-_- 9. 00 3.00 5.00 
Bob White Fertilizer for Tobacco -_____ Re Ee eee ee ee 8.00 2.50 2.50 
Peruvian Vax ture tor LODa CO. seas eee ee eee 8.00 2.00 1.50 
Bone and Peruvian GuanoLorobaceOlse ae. ee ee ee 8.00 2.00 2.00 
ABYaiakersn eyo el Meigen OME Aye N ale Lansiecia ape e Le 2) oh ei Cee I Gore WM Dire Se Lo 8.00 2.00 2.00 
Dey gD AVG teh areY Ob. q Dds pectcteen lt oer tena Tene ae I iS 8.00 2.00 1.50 
ZATIeTLCan Alin ONIAGCCHLAS ONGio eum sees See en ee eee 8.00 2.00 1.00 
Eich GradesA cid. Phosphate-cae eas Se Seen ee ee es 14s OO Ghee =e eee 
Dissolved Bone and Potash for Corn and Wheat ______.___________ 10300 3ee saree 2.00 
ACIGe NOS PRabeett tras epee ee Si eo ee en Oe eee eee 192 00 Wee S en in| Sete oe 
MenyRerCentcA minions GAM O ae ee ee ae ee ee 6.00 | 10.00 2.00 
Standard:7 Per,Cent- Ammonia, Guanom = oo2 eee 7.00 7.00 5.00 
SUra wenn VoGe Waa Osos ere ies ee eee es te eae ee Ee 9.00 38. 50 9.00 
WO WsGrad e's peclalah OF snot ae ee ee ree eee ee 7.00 4.00 4.00 
Sl PHAterOL PO CARD = rele ee oe ae eee a we ee edie | eee Soe Seo Ay): 
EAI AS Clee aes SOR ee a Sera cm els 5 Se See es 2 ot ee eee ALU) eh ane seer a 
Nuria teoreP ota sii. sss Sse Soe ee ea i ee ie eve es ee ee ee ee |e 50. 00 
Sulphate: of “A mim On laisse eee ee ea een ee a ere 252000 sea 
Genuine German ait be se 3. oases nee ees ee a ee eae aes ee 12.00 
BureyDissoly eds Bon G2 es wae ssa ees She eee ee = ee ee 12.00 sata UP eh 
INT CCELO OLS OG a2 eos So re eee eee Oe eee Seen se eee 1900 a eee 
LAM IS) ots 6) 2 ho een eee ee ee eee be pe BRC Le ab ies Ute sey tee tien edt AO 0032 sae 
defop avert (aici) Ne Aeon eee Meare etme hak a ee oe BF 21.00 0 a (et 
Bloodsand Bones Compounds es eee ee ee 8.00 2.50 1.00 
Pitt County Special Fertilizer for Yellow Leaf Tobacco___________ 9.00 8.50 5.00 
Special Potato vouano 0 soo i ee ee 7.00 5.00 7.00 
Specisl Potato Marie a oo os ee Re et es 6. 00 5. 00 7.00 
American: Copom Com pounds ses.) 2 se neces a) ee ees 8. 00 2.00 2.00 
Bislock’s HighGrace GuanOs see ec ses aren ery eee nn ee 8. 00 38.00 3.00 
J. Giviiller <G-Co.is: velow leak Mobaccoce 2... see ee 9. 00 3.00 8.00° 
A. Hannah's Special Rormula Guano... 2 = ee en §.00 2,00 2.00 
Ametican- ich Grade Acid. Phosphates... os =. a. eens 16.00 ee ee 
Kagle Hich Grade Acid Phosphate. 3 eee Leib ses ee 
The Armour Fertilizer Works, Baltimore, Md.— . z ae 
Armour’ s "General S.25822 se vee nae eee ee ee 8. 00 2.00 2.00 
“ erman Kalnite. <2 toss Gere 2. sob cera Urea ae ea 12.00 
we Star Phosphates pee ois TOS ake ene ee es ES ee F 
os 13. Per Cént:AcldPhdsphate os a eae eae 18 QOe oe ee 
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List oF FERTILIZERS REGISTERED—Continued. 
‘Avail, A 
Name and Address of Manufacturer and Name of Brand. Phos. ™- | Potash 
Acid, |monia. 
The Armour Fertilizer Works, Baltimore, Md.— 

Armour’s' Phosphate and Potash, No, 2._...-_..--..-----s.2- ee 300s ewes 5. 00 
2 Riesphate-ands Potash; Noli eo ee LO; OO a Been aes 2.00 
se INDIO OL SOUR sense ee eee ie EEL Le a a eee 18000 eS sne 
ee ist Or CON thanhaPesicce cow owe el eeu wl fern LOSOOR zee eneae 
ue PER SN DONO 20 kine sok ta ae kh ae by RA 7.00 (oC Oa SE SO 
as Bisodr bone and “Potash. 22 oc. eet e gees 8. 00 5. 00 7.00 
eS Cer OTEU SL EUR OMS a) psd Seb acs ug cn since hee Ou a 6.00 7.00 5.00 
ee UURPeriCemr richer 25 a Iie nie oe 5.00 | 10.00 8.00 
ee AM SOlub le sees ses 3a Fast Nee Re 8.00 3450) 4.00 
s¢ DUEPATEL OSS Ui as GL OUGG oa bk eee wa no ee 6. 00 4.00 4.00 
se BES IRCCS OCTANE as oak SS Meo een Sirota reg 8.00 8.00 8.00 
GS Cham piom Pert ae rs nak: ec gc te ee le ee Ft 8.00 2.50 2.50 
a PUES LOT OSCEOLA GU ts pee 8 ns nk Tk ESE aOR pen ot 50. 00 
ie FCM IGOULO ME Granee ene nes Le be es I 8.00 2. 50 1.00 
ee Osha mart eee See OC Cae tort Roe oye We Seve Ue CN RCS TG A00 }Eees cee 
HG High Grade Manure for Light Soil __-___________________ 6.00 5.00 5. 00 

potLV Epes CORO Ee Eg etis Pee eeeose SC os  oe  e an eee Pet ine gbyl ena) gal 50. 00 

Armour’s'Acciduated: Bone Meat....2 oe 18.00 POU VAs Ge hapa 
A fice VANS St re TES APES eS eG ee Cho ee MeO TI NG TR er 5. 00 75 00g Sees ees 
fe Reon) rk hs esas ot Se i 8. 00 82005 |e eer 
Mi RW OUe MOG nee ate) Soe a See total__| 20.00 BOO + |S ee 
cs SG Renee ests tere oh g ae et sO 24. 00 3 O0piteS ee 

Little Sams’ Biz Tobacco.Grower...._.. 8.00 8160 6.00 

NE CURRY Cle yr cee er era gk Oe By Ae ORNS MY 8. 00 38.00 83 00 

AMIBOUNMs, Valicy Brand Tobacco... Min ck eo ee 8.00 2.00 5. 00 

Geo. L. Arps & Co., Norfolk, Va.— 

Geo. L. Arps & Co. Premium Tobacco Guano-_.____---_-__-_________ 8.00 2.50 2.00 

High Grade Premium Guano for Cotton, Tobacco and all spring 8.00 2.00 2. 00 

crops. 

Geo. L. Arps’ 14 Per Cent Acid Phosphate____...___2______._ +. .-=_ TATOO aCe Be te eee Bek 

ie are Te Cerrina aC olmie, eb e e edSa es h BhOR IR ge 12.06 

Ashepoo Fertilizer Co., Charleston, 8. C.— 

Ashepoo Golden Dopacko Producer... es wie ee hie 8. 00 5.00 8.00 
& igh Grade AmmoOniated Superphosphate —_____-_______ 8. 00 8.00 2.00 
se Harrow Brand Raw Bone Superphosphate.______. ______ 9.00 2.00 2.00 
“ WleabaminOnt: Spetificrs. oo aa ke te 9.00 2.00 1.00 
es High Grade Acid Phosphate and Potash ________________ TZ SOOM pees aes 1.00 
ee Protas etd | RORDHA Odo 2 ss 2 fo as ie yl age ee LEO Seat ae 1.00 
se Super Potash Acid Phosphate... 72 oon 2 LOR OOM ees 4.00 
es Hip Grade: Acid: Phosphate. ooo ee SU Ot eee al tate 
es BUGS COSA YOUNG oe ein See I PA Oe A et LZ S OOS ere eer |e ar 
BS BG NOS DIAG. Sessa oe cece ee Le Sg I ge 1S IN: JARO) esate coe at Ae a 
ac EUR OO Wier te ee Se eee ace ee ee Mel UNS 8.00 4,75 2.75 
ee Ae RODIN OG a ar Det Ss ee td Se Orie ee 8.50 2.00 2.00 
= ee ERC DOSPNAE sn. set a tenet tO ie Fos Re LOSOUR fears fon pee es 
“ ER At CRG ES PDA. LG. te Se a at ee a ee ets | 13500 Rea ees er eer 

ete 51155) NS a seo See Oe a eed Set A SO a Poem la ORI is 8.00 2.50 1.00 
£6 MOOR ULM ZR Gott 521 ate en ee RA eal ne MO WA Re 9.00 2.25 1.00 
6 epi egt Jus S 1824 00 aaa Meni, te a Seas Pee ean a roy ane NO AEROS 8.00 2.50 2.00 
TE Wr LC EOS DNA te 4 26 oN i a a Be 1750 cae aay 
ge ion Grade Acid. Phosphatessiee Us oo ee POO ee on es 
ek COS ACI E HOSP UAtie So oe ee Oe een | TOON eee 1.00 
‘‘ High Grade Acid Phosphate and Potash -2______...__.._-_- EZ TOO eee ae 1.00 
a ial 575 ODI REN ce Be aie Ae ea cls et ae LoD Uae Ree 8.00 2. 50 2.00 
rile RARE ATEN 10 er Mpa dete tee OE? 0, Oa ete Seed ae Belated 8.50 2.00 2.00 
Sap ee ee Ee OR DULG ee 55 ee oe ee Sa a 8 ate 8 pe E> (| ae Cnc ee et 
OD ASIEN RIE ESE ELAS ieee eee tat ae E OY ee hana SE BRS 9.00 2.25 1.00 
CoOIgnemiAeid Phosphatess. 3. oo ly sarc ee dA) ce re che fe ee nd 
LLC a2) 15 AD eet ASS RS Se Oa ape a Act a ee SACO UM ce: aes eine Meee EES 
Palmetto Potash Acid Phosphate {02220020 os TOO), Soe cee 1.00 
NOL COUAEMA NOB DMA Oree Atrio ikke seme bow Beg LOROOS | Paes ace 2.00 
Bit Se ES Pe ee a ee 8.00 2. 00 1.00 
CATO ey PCA OM NATO Se eS 5. goss ke DRO UNAS Sa cae een ees Ses 
mae SINS eae a OS ay oa ee te ee ES 8.00 2.00 2.00 
Sa ae ce ARCO sr ante ee Ae Se 8. 00 3.00 8..00 
DAE Tet UL alee Nee S Solel STAC Rall Oe poe a ie ce aan eee an de ee | Cle WSs OU is areca 
BEE REY OR ENON ao am SE ras tis Sid oe ee ele ewes Jeane oc). 45/00 
ID HACG OC Pa IRON ha an acs Hg, So oo Vanes Caetano r- PE ig Re 
Ny (ee SST ES OE ip oe Pee SO hed Bee apne) eck Sie ae cea BN a COR 12.00 
Anson Oil and Ice Co., Wadesboro, N. C.— 

een tnt OR Orage aia PP ie ete sore he es settee tes ad U0 S | aes e 
Acme Manufacturing Co., Wilmington, N.C.— 

TER RGAE ke OO DING UO 5 ts a dente ses oo So ett 1 0a ae OS pre ty Es 
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Best & Thompson, Goldsboro, N. C.— 


Pure German Kainit 


Avail.| aw. | 
Name and Address of Manufacturer and Name of Brand. Aen ‘acels Potash 
cid. 
Acme Manufacturing Co., Wilmington, N.C.— 

Acme COULONHE Criil Zen tie 225 = aes ee ee an aeitea yee ed ce 8.50 2.00 2.00 
ors pecialiaraln: herbi Zer S25 Se. a Geek ee ee ee ee ei Oe 8.50 2.00 2.00 
EMS OME TIC POLS Aa oe = es es os een ee ey ec Pe eee eee coy ¢ Ut eee oe 4.00 
‘ és 66 Sn a SR NR es eee ine he hey cane Sy eet eae Oe: Nee 1.00 
POABUAGIC EL) OSD DA LCs 3 seo ie en eee ae eee eee eee eee cD BT UI emer oot 2. 00 
AG és SETS aera iS eae To Me TEN eRe E Wie ls lead ene 1 AMS a] See eee 1.00 
66 és To ees ei Oia ee SENT Sl eine ew Mae rege ag ats PSURs 1S SOD iis Siege ots 4.00 
bs FY of Siamese ane Fer Spa Ne be i ee REL Tee sg 2 ery nl! EY LOO 4) 2S sss 3.00 
‘“ 6 eee ea ie eee SRO Scl SRN Pen cia ne iy tens a Le? FO A:| B28 eee 2.00 
‘“ 6 CG Pine pe cecal mer yeetre e Clearer he Nene ee ee ee ee LO! 005) 5s = 1.00 
a3 66 Cd Heeh ps cpp ry ee, WED Hes Cap at oe i) Perle RENE LDS es 2 TM) ip 2s x, dS Ce 
‘6 66 Se ran Seer eed ee age Bier) re OnE ace SME atid = nt PLS ne TA AO)! jc NS 57S) OP oe me 
SES OUD TC SIS OIC set ee ae eh Se el a ee es 8.00 2.50 1.00 
fee OP Ea O Ye cond ee mre ate ec Pails ft Pee RG Cae ea Ml 2 ce OU epee ag 8.00 3.00 2.50 
ot CFL ZertOr LORICCO 22 = oa sa 2s ee ne eee a Se 8.00 8.00 2.50 
‘Ss 2A TI Mmomlated=DIssolyeg = DONG. =: ss sues he ree eee ee eek 8 00 2. 50 1,00 

GROIN CLD DZ OUI S55 ie eS Mon Se reat PA OR eg Cea eee es 8.50 2.00 2.00 

atta ores (om plete Hertilzer 222 ee ee es 8. 00 2.50 2.00 

Eph Op! AO DAG COG LO W Clee pws mee a ek er By re) ee eee 8 00 2. 50 3.00 

Wcdbar(cHG Roya ats nals < Sz) PONY aap eea ignore cer bleak ap ly eee Nea he mleae en mindy as Uwe jaels) ieee AS ee 12.00 

ACC tal Gate Claws ioe O01) 3 tie ae a Dea eee ae 8.00 2.50 2.00 

Atlantic Chemical Co,, Norfolk, Va.— 
AtlanticchOpaeco GLOW ers tava gee ee eg ee eee 8.00 2.50 3.00 
& POMSE COA Om DOUG. cee toe ee ee ee 8.00 2.50 2.00 
is Solble (Gian 01s ast Sse gy ae Gi Ne es c= eee ee ey ee 8.00 2.00 2.00 
6 GottoniGTOWer 2o es Aen vere er Pye oe be ee eee Tene 8.00 2.50 1.00 
4 SPeClads Ga Oi eee eae Oak Mera SE Se N 8.00 2.00 1.00 
a Bone and seota stein hose ban ce We ie ew een Brita ge tn 10,00 ook ae 2.00 
se ONG ll CAO DBI ee els ee ore ah espe eee 8 Oe |S eee 2.00 
< ALOU NOSDROLG gu iets occur ie hoses ae ei nae os Ol ey 1225 OO Na rae mule eet 
oe Dissolved Bone__________ eatery Sane ss FS wee Sane oe eee Reads 13300 Nas eae ees 
he aL At. 14 Per Cent veld. Phosphate. 221222 catieos eee i $00 ost ele oe 
Ae Tt Loser. Cent. A Clos PHOS piiabess = es = ame een CS 0 OR eA oS ay ee ae 

VEDI TIO LE OTP OLAS Pesca Bee et Vansak y dl eee aie earn ee eee, Bs rea Co ros manera 50. 00 

Sulphate OR ROtas hires ore Ls ioe et Carr ee anne Wl ee alll ee er | 50. 00 

SB OL 22 9 Meet Otc 10 X6 bs ices odie incline a reed gale TN Dae eee ae Saye Ng False Ng SADE al 3s 19,005 |Siroaeos ss 

(FEMUINC GERMAN shea iit os 1 eles a eo ra re oe ae Ce ne cane Seip Ape 29 be ee coe 12.00 

MeCaskill’s: Bich Grade Guano. 2222-2 BoB i 219 SIM geal 10.00 5. 00 8.00 

a DPPC MOUAN Orr ee oe od Re eer eens ot aig 8..00 3.00 4.00 

Baugh & Sons Co., Norfolk, Va.— 

Bauch S-Peupie HacleuPhospnate je sna. fe ne ee 8.00 2.00 1.00 
ae Soluble Alkaline Superphosphate_____.___-______.______ TO;O0 4 eS 2.00 

se. News Process 10:Per Cent/Guano. #0.) a eee 5.00 | 10.00 2.50 

4 Siiphate OFA Mmonias eS ee 203002). ees 
Grand Heid Gua nO vase ess. San ower een OO ese de heen any 8.00 8.00 8.00 
a YEHD Real nee etiIT cw Dh he hg evap aM al RS Orne ree te a ai eo ae ee ea he et 2 8.00 2. 00° 2.00 
oe Animal Bone and Potash Compound for all crops -___.-| 8.00 2. 00- 2.00 

ae SRPCIEL COLO AOL eee ees see us ea Nee ae 8. 00 Ask 5] eee 

fe Ferayvyiah Guano, SUbStitate=.2. 20... oo wees ee ere 6. 00 5. 00 7.00 

Ot Cabbie CO Gua nO sek cece. te eto tale chien Sn Oe eens 6. 00 7.00 5.00 

oe (ebenCen tak Ota lOnGUa NO! ect sere eee eos 6.00 7.00 3.00 
The Old Stand By, Baugh’s Raw Bone Superphosphate and 8. 00 2. 00 1.00 

Ammoniated Dissolved Animal Bone. 

SUNG CAP OU IM MSY See cpa cece et cing hice noel py UN tee a ne eae 10003 22228" be 

CrenwIMe Genial Iain bios ee a epee ck a a eae 12.00 

Baugh’s High Grade: Tobacco Guano. 02). 8.00 3.00 3.00 

ee mig Grade Acid Phosphate..= ccc eee ge 14-00 325-2 oo eee 

BilpHate On: ObASh <5 oe ee ee eee a PRY tas CERO ES Bs eat 50. 00 

NIDTAOROURNUA sero c lo et ee ee eee ea eal eee 19.00 | 

Baugh’s Dissolved Animal Bone, warranted pure_________________ 13. 00 eS heehee 

: Bone Meal warranted pure. ee ee total__| 21.50 4.00 
SULA BRAG OR IRS Desi cenin in iniyse bth gpa cs eg Boga et ee ea | oe ee 50.00 
Dred Baa eee eee ee ee tl oe eet ene See eee Se 16.00. ; 
J.L. Bolles & Pare Ue LEY Ne Cymy i oho i as yaa ker gi ee eae et oa ed 
PEIEP 0 @YG) at Fok Ge gOS Os CoN Sal C I ala ie glee ernie eke resale a OS SR 5 : 
Stag Rang (MeTmeOr eis le eye Ls Oe wen gen ear ate eae : Op S00 os 
James Ronday, Jr. & Co., Baltimore, Md.— ; 

IN hime terol SO ay eet ee ek es oe a ee tee ee 18.00 

Old Reliable Brand, Genuine German Kainit.... le ee 12.00 

No.1 Syndikat Sulphate of totash _.____ je Sinica Septal gng ba eee ee ek ae ee eae 48. 

Noot Sy ndikal Murlate oF Potash 2) ue oo oe te ee ee eed 50. 
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2 Avail.) ain 
Name and Address of Manufacturer and Name of Brand. Phos. mo Potash 
Acid. pat 
Bradley Fertilizer Co., Charleston and Boston,— 
ig PESTS SAAC | TE ab 0 poet at pel ne oe 9, 00 2.25 1,00 
Eagle Ammoniated Bone Superphosphate -____-_.__.......______ 8.00 2.25 1.00 
Bradley’s Patent Superphosphate =_....-.._..... 9. 00 2.25 1.00 
4s Palmetto Acid Phosphates sc ZOOS eee tesalin ee) anit 
a oe CUM fod 91052} 0) 0 CT ROR AT aU a ET ENT ee SOO Sie tes Bi eels hots 
és Ooh CL ORL CEN 64 Ihe Bea na OOO ee Rey, CG He ee aA A Gs ie oe Ted tee Oe 12.00 
a Ammoniated, Dissolved Bone.:.-..._-_.. 8.00 2.25 1.00 
Wm. Bragaw & Co., Washington, N. C.— 
Tuckahoe Tobacco_____.__.-_-... te ele ot te SEALE Hoe ates. ir ae 8.00 2.50 8.00 
PUA OU ADOD (CAEN Oar ols ol ea ee soy ba as eth aa a 8.00 8.00 3.00 
Stace peoia Cuan Oper eee Feiss oa pr ot oles bie ot 8.00 2.00 2.00 
OMe me Drevin (oa yee ie epee eye te ae tg 8. 00 2.00 2.00 
Prager OOM OMAN ttt 2 ete oe La pen eae es 8.00 8.00 3.00 
Chocowinity Special Tobacco. Fertilizer___...9................. 5. 00 4,00 6.00 
ernie SCP libalr Init ee. soe oa cee geo een erty ate MAR Ny: 12.00 
Blackstone Guano Oo., Blackstone, Va.— 
POPE pti ORACIUS Eee one re Te eae a OC ss OS NS it LO SOOT eae 2.00 
Peer NOC tet mum m alu e Cant Sail Ce Ln heen pe 8. 00 2.00 2.00 
PrN SOP OUAR CO na eran Sk Sig ie ees een Sage ee ee 8.00 2.00 2.00 
2 SSN GS Caio Ne DO Bape A OS ia ea TN 8. 00 4.00 2.00 
PEAT OAM AMMEN ian Re Le ig ehh hehe el oe 8. 00 2.50 2.00 
PHOPRSIOUCCLaNOaTO tse or ac A gee 8.00 2.00 2.00 
Bell, Westbrook & Journey, Beaufort, N. C.— 
PTERIATE Ae a eT re Ses rc fone i LS Oe yen Like cml Mea 900 Meee 
J. A. Benton, Ruffin, N. C.— 
North Carolina Bright Tobacco Fertilizer__._._.______.__ 9.00 2.00 2.00 
Caraleigh Phosphate and Fertilizer Works, Raleigh, N. C.— 
RAAUE a erOteOea sini seks en fo eee, und Cote pee gata pede Sed LT Se ees e000) 
a Ry DISSOP CU DONG oe a ee Am OO ies gr stent es 
Pa OIE MOS DOUG Sao ere vw ote co a aba Deer My ee EAS OD ia Se ete ye peed 
ptoring TMighiGrade Acid Phosphgte -.- 3 Ui OU Ue ese Picacho cate 
Mieciie pope and Potash Mixtures. o . 532 oe yt TOPO a eee a 2.00 
PPC OEM OOS. ce ocean ae ee ed ne eee dy She dm es 50. 00 
LER TEN ELE) RES HUN CS Sh Sc a i can RACER A Ueno Ie eT eb Ae Aes abo OO 
Hetipes Ammoniated Guano, 5 hc. kate kn te ee a 8.00 2.50 2.00 
Cataleigi Special; Pobacco Guano ..-. 3 ou ee 8.00 2.850 3.00 
De wa ied Pereii Zero. = a. ets eee ee ns eee 8.00 2.00 2.00 
Pacific Tobacco and Cotton Grower__.:.....--.--._.... 9. 00 2.75 2.00 
LAO Ls Co NT oR sce We Re Ta eR RN Re eri Ae 5h 8.00 2.00 1.00 
ier? A TROUIN TED GUANO: oe Sook ss ie ot ne nr ee ANS 2.00 1.50 
FE Te Ge RG Set SBI SI SOY Sa PRC ape PRR 8. 00 2.50 3. 00 
UATE WET gS 910 1 ened tel ROO ESS a aise, AM TOE Snares Maui ees Ga GE 0 Ue, PO SOO) Wee Se ye 
Horne & Sons High Grade Bone and Potash ________ __ pee Pate ta SDAP OO) tee sae 5. 00 
Cumberland Bone Phosphate Co., Charleston and Portland, Me.— 
Cumberland Bone Phosphate of Lime__-.._--.. 8.00 2,25 1.00 
Columbia Guano Co., Norfolk, Va.— 
REA OU RCCO UI Ga. 6 7 lee cele eee ke a oe Ath bya Fh Te 8. 00 3.00 8.00 
Columbia H. G. Special Tobacco Guano-_____-___._.........__..__.. 8. 00 2.50 2.00 
exe BiANG A rmmoniagied Guano. o 8. 00 2,50 1.00 
COU ABD ADO UNIC OURO 223 a0 ee iW) OU ee Cae 8.00 2,00 2.00 
Cerna beneound POIs. oo ee ey SOO Tea wee 2.00 
ge i ub pp RAL, BONS ES ISP ANG PTS TEs 10. OO" ce a 2.00 
Corman Avid Phosphate. 7 2050. eee a ey ag JOAEA DBS eae as el a So eed 
LLIN 95311 Op a AD a Bet ae a it ATi Sana ORS C'S neh meine (ulin 
Columbia High Grade 14 Per Cent Acid Phosphate ___..______.___ LAS O0E jeeeatay te ANON ak eL 
Columbia High Grade 16 Per Cent Acid Phosphate___________ ee NGS OO, pesrods So) re ees 
Columbia Potato Guano-__.____ HR ire te ES RE ie SSR CEN oa 7.00 5. 00 7.00 
Rare Pom le Gunner ee te a 8.00 2.00 1.00 
SE TRL EN AD REANIM AIS: SIS RENEE A IONY crate (CT REM 50. 00 
rh V0 5 ERA TR a ale PAY eT Ca ASN RN a Meee aligsad oan e 50. 00 
pe RR ee ai eae ee et ee ee Le aN TOR OO see seks 
German Kainit_____ al ae oa aa aw ase ei, eh net BP emt Bul PMB g ee ote eciiy 12.00 
Peper, VOB ESIO) cake ee tok da os dO FE os Nes 8 ee 
ee Pitas WOOLY Cy DONG. Lee Noe Ee ye eke IES LUO NS eas Sasa ea Dae aa 
a NAV ACOA LE IE Gs Be pee NS LO LES a bs ea aR 8.00 2.00 2.00 
oe mepecint Ammorniated GUaNOs. oc) see eo kd 9. 00 3. 00 2.25 
Combahee Fertilizer Co., Charleston, 8. C.-- 
DERERTIRRID UE GARE CG atte a ae Oo ie gn Sh 10. 00 3 00 7.00 
Calder Bros., Wilmington, N. C.— 
Comino Corman Iain toss eos Ae ee gate ee es i Na 12,00 
ST igs TN aE SS BIE SG SE ie ea ETS i RM iN an VERS (aia 50. 00 
OMG oe a eek ei eae kd Bk tS doh no atin ache TIVO) cise e eee 
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Avail.| am. 
Name and Address of Manufacturer and Name of Brand. roee rIGHiA. Potash 
; cid. 
W.H. Camp, Petersburg, Va.— 
Camp’s Prepared Chemicals, No.1 ~2%300-sacec bbe eee 8. 00 3. 50 7.50 
Camp’s Prepared Chemicals, IN O88: oe a ee en Sa ae 8. 00 2.79 1; 00 
Chesterfield County Oil Co., Cheraw, 8. C.— eee 
Cotton-Seed Weg | won Be ne a a ee ee cra ee ore eee 8 O0% ape tee 
Cowell, Swan & McCotter Co., Bayboro, N. C.— 
Cowell, Elon & McCotter Co.’s Rust Proof Cotton:Guano=-se._ 8.00 2.00 3. 00 
Bore Phosphate. .5-4. tc oe e oe ao ee a ee DOO a ee ee 
e CKO PNG WA 0. see OS Ae ene nt at OS re . 00 2.00 2.00 
oe Potato; Guan Once Le Ae. eC Ae iia SU ee ee 8.00 2. 50. 8.00: 
te Garman Kainit: 2. eee ee ee ee eee ee et ee 12.00 
SEE GL ne kG UA Oakes eeene el a eave eee 7.00 5. 00 5. 00 
Be QUICKG VO Wer at ay a 8. 00 2. 50 8.00 
MC Fotato-PavoriteGuan @ asi oo ee ke ee ee 7.00 4.00 7.00 
Mase’ Cabbage Gian 0. tiara eas See ee 8 Se ee Te 5.00 | 10.00 2.50 
¢ Standard ‘Cotton.Grow eres. s seen ee eee 10.00 4.00 8.00 
ey Hish-and: Bone Guan m0 es tae ee ee eee 8.00 2.00 2.00: 
Cotton Oil and Fibre Co., Norfolk, Va.— 
CottonrSeedh Meg le Siz arate es ee eee Oe ere eae eg me ee Ig Nee ee 
Dey & Bro, Beaufort, N. C.— 
Ground Fish Us eee ek eR ae Ty Wek HOARE eos Ye re 10.00 ee 
Etiwan Fertilizer Co., Charleston, S. C.— 
Etiwan Spbelal Potash Mixture cou. 022 Soest oe oa ee ee 800 Fee eeam 4.00 
Meretable Bertilivernd = =se0 4 2 tin Sein" bea teh) pene anes 00 4.00 5. 00: 
‘Se Solu ble: BonecwithxeoLrasisscs sone ae eee Ne Sie ede aD 10;00402 a 3.00 
oC ee POLASH DOME aioe earn a ee She Gains De etn set ee ae epee 10; 00" 225 4.00 
Stee LISSOLV.CC = ES OL Gia: eine see aaron ie aes tele nw yee nce a, 13 OOH ss= See eee 
fo Ammnoniated: Dissolved Bonese ess 2 ee ee 9.00 2.00 2.00 
eA CLC DOs phate ,wahier Olasis ae eee eee wee a eee L002 (2s ee 1.00 
MASK E NE rai ALO et Setar pln ee cane re Rae Pole we, ee com SSE ae mr eee habeas 8.00 2.50 1.00 
DiamMmongd: Soluble Bowe withehotas hiss ene ree ee re 10° 00s 2.00 
DISMOn GI SGlub1 ers Ones mea coker eke Oe), REE ate Rae 13500" = eee ae 
Plow Brand Acid ‘Phosphate with Potash=a= 3 see. mee 112.004 | fee 1.00 
<- Ammoniated: Dissolved Bone -i_o 2. 2222-22522 9.00 | 2.00 2.00 
ae una Bone Supenphosphaters..c2-- nese ee 8.00 2. 50 1.00 
ns “s Sipecial Tobaecorb ertilizer 295.0 2 oe Pee ee 8.00 4.00 4.00 
SACU PRoOspiste with. POtashess- 5 2G ei ee ee 1LO;00 4 2s eeesr 2. 00: 
Genuine German pee rales SAAS ce Beatie eS ee ce ioe I a ce rd od Rae en ee ee 12.00 
Farmers Guano Co., Raleigh, N. C.— 
Farmers H. G. Acid Phosphate et ee ee OPED SA ph a i T3200 RSS ees eee 
LP OCO=BODAGCONG Wa Onesie ae eek a ae ee het Bas hele ere ee 8.00 2.50 38.00: 
GOldeni Gra de Gu a nO ae eae ee ee ee ee er ne Sob ena nee 8.00 3.00 3.00 
Century Bone and: Potashsia xburere cnale meee ee ea 1OS00 4) 22222 2.00 
StateiStandard-Giien Ges al ie ye ee ean ate i eee 8.00 2.00 2.00 
Cruniplers’ Standard «Premises soe arena ee nt een eaten 8. 00 2.00 2.00 
Green & Yarboro, Louisburg, N. C.— 
RECO GY Aarvoro.<EleiGush ertili Zero a eee 8. 00 2.50 2.00 
The Home Fertilizer Chemical Works, Baltimore, Md.— 
High Grade Acid “PHosphater. scene a ae 14, O0G Rear Sass 
BOK Ss DISSOl Ved Amiri al ss Ola casa eee ey ee 12.00 DOOh ie a ere 
Uerenlite Top Drege ine ie ea ee ett eee ne 9.00 2.50 
Boyicin’s Cereal: Pertiliversccoie OS AS ok eee ee eee 8.00 2.00 2.00: 
Very DOGY8' S ertiliZen scsi ee ene eum ben cesta noe 9500s 22 eee 2.00 
Yanccy’s Formula for Yellow, Leaf Tobacco_______-___.-.-_-_- 8.00 3.00 2.00 
TLOMAUESHST ULES © Hears el seamen aoe ee te we We a lea enema aa eT 7.00 7.00 
Boy Rin seAlikaline B One222 Stoke Sree ae ee een eens ICSO0r | is ens 2.00 
OMe FP OLA TO GTO Wei ee eo RRC EE ee al ee 6. 00 4.00 4. 00 
PA ORES OTOP (AYO WEP oe. Be ah os ek ne ite et ee 8.00 3.00 | 2.00 
SEU Gee OU RT Lae hy A Sta RY le irae eas, — eal a cael ae Sy Mea en oe ee al oe 12.00 
Sulphate ot Potash. 202 tus oy Se ale ee a al re we ee ee 50. 00: 
Weuriate of POs e260 soo Le So El el ee 5 ee ee 50. 00 
INITTSTEIOR SOG a et no ees oe es ee recline aoa eee a a | ee 1OS00 Mesa 
ELODICEP OFATO 1 NO ie Te ere seas ae feta rg 6.00 4.00 4.00 
J.C. Hadley & Co., Wilson, N. C.— a, 
John Hadley’ s Special High Grade Plant Food Pont ie Kite Oe Nd 8.00 2.00 2. 00 
Hadley" s Boss Gia tigse is ool it ai ee eee ent age 8. 00 2.75 2.50 
S. B. Harrell & Co., Norfolk, Va.— 
Harrell’s Champion Cotton and Peanut (GYOW EDR eA ats ae) teeee 8. 00 2.00 2.00 
3 ACLO-PDOSDD ALE iat se somes eee eel ie ene enc Ree eng 14200" SSS e that TE 
ee Truck Guan@ ve eee Ae eee eee rd 6. 00 7.00 3. 00 
Haven’s Oil Co., Washington, N. C.— 
Cotton-Seed Meal pata ae RR MeL Sn ee faa So ees Mees NT en Stee ee fhe Tob0 ee 
NaS Sei ge te nie Dae Be. MULT We NR seat Tag en oe Sa Soe ret se 
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Avail. 
Name and Address of Manufacturer and Name of Brand. Phos. m- |Potash 
Acid, |/monia. 
M. P. Hubbard & Co., Baltimore, Md.— 

Bermuda Guano for Harly Truck, ete. 7.00 7.00 4.00 

Wh Oe re ee eee ee ek eh Sea Lees ee cng eee Los 00m eae se 

Muvberd a sealnble S, CO. Phosphate... ae 14. 00) [Ses Bete 

POU a ipE Crieae ieee cn SNe Tee ee eas ee eee Liev ky 50. 00 

SMT EEC bi SR a SS ae el Dee ne me TINS par emat ies LO 00st | Baek Drees, 

SUD TELC SN Gest 27 09 CTC shies een eR TN BG ARR aC ees. 48.00 

Rr Siar ee tot ea NR ROM occa aap tae kes 7.75 OS DOE |e ee sane 

Hubbard’s Farmers’ Acme, prepared especially for Corn, Toma- 7.00 2.00 2.00 

toes, Potatoes, Peanuts, Cotton, etc. 
The Imperial Co., Norfolk, Va.— 

Daperial Per ent. Guand-2.. oi. oe eter oe ee ee 6.00 | 10.00 2.00 
; ROU SPCOMAUANO Ca sti e tae FN oe Ode TES inte ag cae 8.00 8.00 8.00 
fe BOAO GAT COT GUBNO.. 0. 8 os oe he ay 8.00 2.00 2.00 

PRWOORO Ee TeniUnWE ANG = ts. coer ete ee a oe 8.00 2.00 1.50 

iia perial7-ber-Woantior Potties... =. oe ee 5. 00 7.00 5. 00 
es Chap Onur TIO. eo ee ae Pee te 8.00 2.00 2.00 
. EES ANTS CRU (8) ReMth Rina ENG y Bi aN Es Ope OOO ER at DSP Ar ORS 8.00 2.00 1.50 
ss dg Cota Peres (e Soo5 275 Paws a Rae A PO TARE Ss eat Poa oor 6.00 4.00 4.00 
e¢ Pris Culenetonaecos. ea Ss we er a ret 8.00 2.00 2.00 
Pitt County. special Tobacco... ae ees 4.00 4.00 6. 00 
fs Cisco Boru raves Gio) i sak ere ee ae AE 8.00 2.00 2.00 
es ci Cr Oneitir eos nate. Soe oe rere thle ee Aap oe 1400) |S ee ares ee 
ss He. levi xc Phospnateie kc l. he ee ee ee HOSUR oars ee 
és BOs TIO OLAS? i225. 8 cs Sk ve eae eb in e SOS eee eee 2.00 
se Special rer Cent Guano, 2.) Oe ee 5.00 | 10.00 2. 50: 
sé PI IMOU ate RsUANO a wn Ed TREY ON Sede 8.00 8.00 8.00 

Gerard i Mim he or ah et eee ig | emer ened |Peeo 12.00 

NE CERIUO OL EAS ile eese ety 2 ye ee eas eee a ote ls oe 00300 

Se ueUR OL COOMA Sean eee nk ene tp eS, tes ee fous ae LOS OOS ieee See 

Tucker’s Special Tobacco Guano; Mfd. for G. M. Tucker ________ 8.00 8.00 8.00 
“ HaxoMtceobacco. Guan... 25 2 Se el 8.00 2.50 3.00 
“ WOM Or Al Cm parse Ao ee ae ee ane or 8.00 2.00 2.00 

Williams Mpeciatrotato Guano... 2 sep ee 6.00 5. 00 5. 00 

imperia! Guano ter Bricht Tobacco... 8.00 2.50 3.00 
v Special 7 Per Cent Guano for Potatoes and earl ytruck-.| 5.00 7.00 5. 00 
we Coma plete Tobaceo Wertiliver..... ee 4 00 3. 00 5. 00 
ae eae ROR ATO CN Soo Sta OE Ne Cn a 7.00 5.00 8.00 

ee CONOICe aU atthe coin ar ae eg a oe 4.00 4.00 6. 00 

ie he AOCLON Sp pecial Giang...) . en en ees 3.00 8.00 3. 00 

Folk’s Peanut and Corn Guano, Mfd. for E. L. Folk & Co______.. 8. 00 2.00 38.00 

Jamestown Bone Meal Co., Jamestown, N. 0.— 
PE a et ee re Ce fe dre 83k Ne ae total__| 21.00 SOOM Beeson ere 
Lynchburg Guano Co.— 

Mes IEL fF ODACCO, GUANO. 2 oun eee a 8.50 2.79 4.00 

fie perrGenE piand gtd. 2 5 5 ee ee 8.50 2.00 2.00 

Byocnpurs-spiioie for Tobacco: 4 6 ea 8.00 2.00 2.00 
ce SUag TaN OLE pdt Sa TRAN Saetlan s Ay A Aas tee Yao Siete Seika Sma he 8.00 2.00 2.00 

Le A fee EN Enea Be Ball TL Be ial RO la OR ed Coat SNE EIT a OG 8.00 2.00 1.00 

Lynehburg Dissolved Bone and Potash.-....________________.____ LO; OO GNE sta ets 2.00 

PRODGIOC NCiiLr MOSDUALC2 02) eo 52st Ge SP SS ef ee SG OO ca eee ee 

Lynchburg High Grade Acid Phosphate____.____.__________._____ Oe PG) 0 iin eee ee i 

pana w eee, EP MOSDUALC.. 6 cs ee ee ae TZ SOO 8 ie Se eee eae ee 

DUPE et nOn ACI TE HORDNGTC.. fon) 2 es 2 ee i eee LORD NT 239 8 joe GES 

DEVO A COMET HOS DNATD Sa. in oe sae Vs er eye O(c [eesen te cane eae 

LD LICR eho 7 M568 1 9 A a DOD gS ge eae RYO ee aes (cw SR SU 12.00 

Parker & Harris’ Special Tobacco Compound_-_____________________ 9.00 2.50 1.50 

Retiree Per E ritber E OLaelt. te Sm he alge oa ey 47.00 

a GL 6 etn. Sabie atin an oe Ne tee ae eerie RR OEE eee 135003 |e ares 

A.S. Lee & Son, Richmond, Va.— 
RGGS prepare Aerie ltura) LANG 6600 oc. ade che tee So wire oe 2.00: 
S of Excelsior Tobacco Fertilizer__.__...___....__..._.___ SOOM Eres see 2.00 
ASSETS 11 St 1 Sc Re eI, race ye nD mee ae ae OEE RN cai 9300's Se eae 4.00 
Lister’s Agricultural Chemical Works, Newark, N. J.— 

Lister’s Special 7 Per Cent Potato Guano_____._____._._-.___.... _. 6.00 7.00 5. 00 
Se LLB S111 Ns pall Ug RE 8. 00 4.00 7.00 
iis Ge A Per Cent Potato Guano..s.. a... en ASO0n TOSOON| Ra eee 
ene fe ORC OIUE OLA HOLUATO Sion” oe a ee gat 5. 00 7.00 5. 00: 
peeen MBN eRe Shee a ns aes Sos nee aeties 8.00 2.00 2.00 
Tg SSG pha SC Apo ot aR Ts CaaS IRN Se eT Sia 8.00 2.50 1.50 

Ammoniated Dissolved Bone rhosphate .__-_--_._____._..__ 8.00 2.50 2.00 

A. H. Lindsay, Portsmouth, Va.— 
Ee EE CARLO head re dse Ceo coe ae atts cdl ea clea wns ine ead 8. 00 1, 00 4,00 
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Name and Address of Manufacturer and Name of Brand. 


The Mapes Formula and Peruvian Guano Co., New York.— 


The Mapes Pruitand Vine Manure: 22:52 ee ee eee 
Soluble’ PotatouManures stot ee eee ee 
Mt Weeetable Manure. 225.2 2250 ere ee eee icone ere Ee 
es “Complete Manure A Bran@iies 2. eee ee eee 
“ Heonomical hotato Manure acd eee eee eee ene 
Cpl ers POtaT OR M anes tise oe ae A eee ee ee ee ee 
LO¢Per:Cen truck: Special 2s aa .cte oe eee aes 
E. H. & J. A. Meadows Co., New Bern.— 

Meadows: Great Cabbage Guano 22222 --24 se ee 
A POTUULTINC PEA DTG aes ae CS Ns eA a et eee 
Diamond Acid Phosphatest. 5405) = os ee 
Meadows 1O:Per; Cent:Guanows ul 3k oe Fe ee ee es eee 
CotoniGuan Ogee sets oe oe Lear ee es tes ee 
ns Gold quegt:G ano. see ee eee Wa baste Sars 7 

$ SOB AOL Cs Gree Oo een ke ae ee ee 
ne Great: Potato GuanOz2 22220 ss eee ave aI 

$6 ‘Dissolved Bone and Potash Compound_-_---------- --- 

Ge Ba DOSS: GUE O so stuns sy re Nes ee es ees 
ef PAIS OTO PUAN Oc so OE eos Ss it ae eee 

Miller Fertilizer Co., Baltimore, Md.— 

EN SSG VAC ORE OLA LO see eee Se eee ee eee 
Potato and’ VeretableiG rowers: =. ee eee ee 
NETIC ERS sie RO Mtoe ate es Om ee ne eens ea Peek ee 
Standard Phos pha tess sso saa ee ee a ee A ee 


The W. ©. MeMurphy Co., Charleston, S. C.— 


Excellent Cotton and Corn Guanow. csi. sel) Pea 

oh Grade vA cide POs phate juss sc oe0 Se ee ie eee eee 
Special 6—sB2seVODACCO/ GU ATIO sac ee as ee ie eel 
Trackers Special. Potato; Guan: 225.5) a ee ee 
Wilcox,Gibbs & Co, Manitpulated Guano___-._.--..___.-_-.. =.=) 
Special 8-2-2 Cotton and Corn Guano-_._____----~.-.--_------.__=_.- 
Truckers Special 6-5-6 Vegetable Guano_____.____- ---_-----_--_-_- 
Truck Farmers Special Guano 
Acid Phosphate and Potash 
Double Ammoniated Truck Farmers Special Guano 
Pure German Kainit 
Sulphate of Potash 
Muriate of Potash 
ONT BALE OTAS O Cig sian lal Sen 7 ire Ie ek eae ee lee gee Cee ee 
Hardison’s 8-3-2 Cotton and Corn Quano ________---.--__ ----__-__- 
SS DECTAI OHS 535) GOI TO we ee eee eats ee E  Se a ee aeae ee ee eee 
Sulphate of Ammonia 
Special 7-5-5 Guano 


wn ee re ee en es 


. Madry, Scotland Neck, N. C.— 


Madry’s Pn are Tobaceo TU GPEPMZ OR! aah he ae tag cone bere 
A CIay PHOS pha tect ae eae NE Ser ha De ee i Aer ee ee 
Pure:Ge rig aca tse sae enor pen kt le i eae See oe re 


Navassa Guano Co., Wilmington, N. C.— 


N avassa Fruit Growers Fertilizer 


a, Grain URNS) Gini OU UA.c5 price supe er Marine ee mee itis otha Mish ror Se Poe ae tp es yen 
ee Cotton Fertilizer 
fe BORSA GE PO tas eee ae ee tae ee no 
us Wheatand Grass Grower. bess ee ee 
a High Grade Dissolved Bone 
se Acid Phosphate of Potash 
Ui Gray Land Mixture 
ce Wale: Mibctin res sien 3 so eee SAR non rete Ge es Re eee 
ve EVOOt Crop Werbill7 eres tan ae laa Oe scien se neice 
4 Special Wheat Mixture 
a Acid Phosphate 


es (FUAHOWOR VODA CCO Leese i ie ee ee ee Rm 
ne PPecigl Miurulek: Gua nO. 2-2 ke Sea em ea ee ee 
i CORT plete © GPiiger: 20 ou oe con at amet eee een ei 
s Harvest Kine Soluble Guanosc-- nha ee ee ees 
Ke Strawberry Top WIPERS i ge 2i Cee reams eee ce eet wee oe 
ae Universal Fertilizer 


er wer ne a ee ee ee 


Clarendon 'lobacco Guano 
Coree Tobacco Guano 


Croatan Acid Phosphate 
Warlick’s Mixture-. 


Avail. 


ae Am. ; 
Ns monia.| Potash 
5. 00 2.00 11.00 
2.00 7.00 5.00 
6. 00 6.00 6. 00 
10.00 3.00 2.50 
4.00 4.00 8. 00 
8. 00 4.50 6. 00 
2.00 10. 00° 4.00 
7.00 7.00 7.00 
oa ea oe eee 12.00 
12 OO. le ee ee ee 
6.00 10.00 2.50 
8. 00 2.00 2.00 
8. 00 8.00 8.00 
9.00 4.00 2. 50 
7.00 5. 00 8.00 
LO; 0G: ee 2.00 
8.00 5. 00 5. 00 
5.00 2.00 2.50 
6.00 5. 50 7.00 
8 on 2.00 4.00 
8.00 4.00 4.00 
8.00 3.00. 3.00 
8; 00 2.00 2.00 
13. 00F Ee ea eee es 
8.00 3. 06 3.00 
7.00 4.00 5. 00 
9.00 2.79 2.00 
8.00 2.00 2.00 
6.00 5. 00 6.00 
10. 00 4.00 | 4,00 
F020 aoa ens 2.00 
8.00 8. 00 4.00 
et eee He eee 12.00 
Beer ee ee Eee 48. 00 
2, been Sees es 48.00 
PE LI ies $9.00) See rete 
8. 00 3.00 2.00 
9.00 3. 00 3.00 
ee iehne Ses 5, | et 
(eds OD 5. 00 
8.00 8.00 3.00 
1400 eee ee eee 
eRe ee Wa re A 12.00 
8.00 2.00 6.00 
TO: OD Woes ees 2.00 
8.00 2.00 2.00 
8.00 2.00 .2.00 
i. ODF a ee 2.00 
POSOO eee 4.00 
1S OO) tate ae eee 
TODOS 2 oe 1.00 
GS (elena 4.00 
6 ap aa eae 2,25 
00 5. 00 7.00 
Ree Si ahs 4.00 
8.00 2.50 2.00 
8.00 4. 00 4.00 
8.00 2.00 1.00 
8. 00 2.00 38.00 
8.00 2.00 4.00 
8.00 2.50 1.00 
8.00 8. 00 3.00 
8. 00 4.00 4.00 
rot IM cea cee 8.00 
8.00 2.00 2.00 
FOS QQ Ue 2 Ser ht =) Ss 
Si00H aes 2.25 
ee el han. Beeps 12.00 
8,00 2:00 
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Avail.| a m- 
Name and Address of Manufacturer and Name of Brand. tr hos. tionia.2°: -t 
Navassa Guano Co., Wilmington, N. C.— 
N avassa Cotton-seed Meal GURL ee Pe ia age 8.00 2.00 2.00 
. Special 8 Per Cent Guano______________ =... 8. 00 8.00 2.00 
New evn Cotton Oj) and Periilizer Mills, New Bern, N. C.— 
TERE REVELL. oe NC Ne RSS Ree Rin de Seep aa Oe Otte A ic ee Ree eae ee SECS (dene Ty OOM eters t 
N. C. Cotton Oil Co., seruleieh, N. C.— 
ORO LOO rs Ee ge bee to es ee he ine ht ie (Gai aries ome 
Raleigh Standard GUA Of an eae ea ene oe Oar eee ae ek wee 8.00 2.75 2.00 
N. C. Cotton Oil Co., Wilmington, N. C.— 
TES A 1, CPO SRI Se dR Fo Ga EE OP Fen | ei TOU Weee ee 
N. C. Cotton Oil Co. es tetlo tte, N. C.— 
rir ceo mii eg) 0h hk ALR Ro) ee ae tor) Ol |= ee 
G. A. Norwood, Jr., Goldsboro, N. C.— 
arc peniiainiie init tie el Seow t ack ic Pe ey EN Nh oa te) i eel 25 00 
G. Ober & Sons Co., Baltimore, Md.— 
Ober’ Ss Special Com poundktor TohaccOss 2 sas Ai ee 8.00 8.00 8.00 
miacard. Topaceo Pertilzier co Ne 8.00 2.00 2.00 
ee Special Ammoniated Dissolved Bone____________________ 9.00 2.00 2.00 
i: Farmers Standard Ammoniated Phosphate 3 nek 8.00 2.00 2.00 
“s Dissolved Bone Phosphate and Potash._.. --2________ AO 200 cuss ae 2.00 
ee Dissotved' Bone Phosphate 4. 2.35 ese peu eee ey te TAs OO ieee pope eee Ee 
ss mpec Cotton Compounds. ch. os ee sas 8.00 2.00 2.00 
IN TEPONG (ROCA he 3 eee eh lo OO eis ae hielo te LS 00y ese ee 
ORV EE ESE CSN S09) #20) 5 Se Scene nae pe Net alte Cn Mc nna erneet ne TeCNORL) MEER 50. 00 
Bee We he eerste eda IS aig Rte Sk ee oe FEY eral a NAO oye arn 12.00 
Ober’s Special High Grade Fer GUNZ ree ssa Bes eet ee ee eee eg 9.00 3.00 8.00 
Patapsco Guano Co., Baltimore, Md.— 
Puatapsco Dissolved 8. C. Phos | 0) az Hs ch -eyo-2) maar ee sy Sane PTT op TEES Oe 1400) eee Fale Sot 
Gta nc German Walnite)) 4 andes fake ila, a ea a oh oor Re 12.00 
Fatapsco epecial Topaced Mixture cou) lode gee 8.00 2.50 3.00 
Ei vanorronr LOWACCO, ees i See Bes a ere ee a 9.25 2.50 2.00 
Se PoOlmblesBoneand MOtasht= i= a= sw bye a ae Eero acer LOS00S poss 2.00 
a PUehGrade bOne and POtAshn = is ele ee ee OG eestaee 5. 00 
is Mobaccoshier tiliziery esis io) ee a aan ie aes 9.00 3.00 3.00 
< UAT OA SNe eee ee Ow a RN oon Ae eee epee 9,25 -2. 50 2.00 
DALEMOre SOLU bles hosphatesst a2) Gn. Le a er ae Lle OO) jee Se 2.00 
eC EAL ONAN LEO ARMA MNO Ae rs es es Se 8.00 2.00 2.00 
MSC Or SUA IO a ese as weet ee eS Se oe ee eg 8. 00 2.50 3.00 
GUY UE I) ope he yy een wih Joe eee 8. 00 3.00 3.00 
Patapseo Trucker for Karly Vegetables ..-2.2 2 ces 7.00 5.00 5.00 
SIA TITCTS PAN OL LLG ee Ses Rina alee eae rl eee ey ein g ae LS ths oly 8.00 2.00 2.00 
Pacific Guano Co., Charleston and Boston, Mass.— 
Sonibie Paelie Guanes 3.5 is te is Te 8.50 2.00 2.00 
PPA eHIC MCLE IOS PUA LC sen nee eee eee Ny ek endl rel ee 12,000) SAS es seine toe 
Powhatan Chemical Co., Richmond, Va.— 
CREO GRE TI OI. CHAT SSRIS So RRC catlie  itcs Ra RR AD NE a 8.00 8.00 3.00 
NWyebiteslical Tobacco Mertalizert se. 0 eis ie ee ae ee 8. 00 2. 50 3.00 
MiG AC UOPRIOCOMGTOW OL) 28> coe, eo ee CR yee &.00 2.00 2.00 
Le CBN TO WOR Ese ee Nei See in ed oe eed 8.00 2.00 2.00 
as Yew eT ULM met ieee os Oe oe et ek i, ae ae 8.00 2.00 2.00 
es brand) Aimmoniated sPhospha tec. i2caslos ie we oe ee 8. 00 2,00 1.00 
J: BONA Nek Olas eVELK DUT sie eek Ba ot eS wars Ses LOSOO} eae 4,00 
cs DIBSOlY cde Bone PHOS pales sm ses Joss 5 ee ae LG OOM eek as CCH 
J Org tk NORPNG te si: Mod oe Sealy Mes te ES ae Ok Se eee aah is LOKOOP eee Leas Re mie Ae 
Rowhatan Acid Phosphates) son .62- "tide Oe hare eae ee Vis AU Mya fe sees Se bask 
Pugs Orade Acid: PROSphAate oc oo) Seance eU sap ied AR OU nies rca Bell ate Ty ee 
this ire ROD. CO SONG xan) ues oss Oe Ek Oe a a VEG UO US Eas Sees 6 aj We Cas 
Bonerie nb Otarh: Mix ture ssi ee ee ae he 1LOKCOs Sarees 2.00 
PLPC GCL ial ea MTG: none coe ae i eee ET Seadoo aml Cy ees, 12.00 
SOMES EUW A ESO TRODMVLCED Np c= he osu ane Cade oh ea alee total__} 20.00 BOOS Pee ee 
wR Pony aD Ete CATALIN AL Ae och ee ea Seba 8. 00 2.50 8.00 
Groome’s High Grade Tobacco Fertilizer 222-222 sec oe 9.00 3. 00 6.00 
Pocahontas Guano Co., Lynchburg, Va.— 
High Grade 4 Per Con wG btn sie 2)c UAW ia aad: bak ee pee 9.00 2,25 4.00 
Pocahoritas Special Tobacco, Fertilizer... eo 9. 00 8.00 83.00 
RUMI RCO UAE COMAUATIO LAS em eed ao nm Ste PN ee, 2 9, 00 2.00 2.00 
Boer Cae LOpnver (OM POUND joo anise aw ab died wiwddesbua uke 8. 00 2. 50 3. 00 
Mela DONNeCCOMSPCClAla geacusceta ie Me a ae a) ele beta 9. 00 2.00 2.00 
C arrington DUE Drala snoreuus tll Ses oe ie 8. 00 2.00 2.00 
PUpSriOV Aras COM Pounitwoww: en eee tees eel LOSOO secretes 2.00 
Grain Special Bone and Potash, New Rival Brand___________. -__- LOS CU s paeee re 1.65 
Imperial Dissolved 8. C. Phosphate___.._.--.-------------.-----_- iO AC, Um Poo eee ee 
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Avail. Am- 
Name and Address of Manufacturer and Name of Brand. bhos. nionia Potash 
Acid. ‘ 
The Pocomoke Guano Co., Norfolk, Va.— 
Crescenti@om plete. Com pou nda t=) = Se. se aera ee ee ae 8.00 2.00 3.00 
VCGURICIO LO Pru VOWeL a. Bares Snot Reece he eee Sera Se eee 8. 50 2.00 2.00 
DACA SIS OMOEA i ee pe ea Ne neo AA 00% | Set eee 2.00 
Recrless- A Gldvr LOS phate = tee eee eee ee eres et ee eee bn 0 OR pelea Ba ae 
am ploncA cid. (Phos phatec 2252 0ee. ne Se ne eee eee 155 OQ hee ee eee 
Stan davdeLrn ek: Guay Owes eee ee eee oy a eee Seen 7.00 5. 00 5. 00 
Hreeman‘’s' Lrish. Potato: Growers oes an se eee oe 6.00 7.00 5.00 
Pamlico uperphosphatess: sace - estes eee eee ee ee ees 8.00 2.00 2.00 
FPOCOMOJEEG S (PerpD NOS PLA UC reese sae ene ee ee ee eee 8.50 2.00 2.00 
Monarch TODACCO. GTO We Tee arene ee ocr aries ee eee er 8.00 8.00 3.00 
Cinco: Tobacco Guanos es ieee eee pee ee 8.50 2.50 2.50 
IATvey subuisiGrade Mongar Cine =e ee aes ae navies we ee ee eane 8.00 3.00 8.00 
Seahvoardieopulan2 Bru Chien ose oe race ee ay ete ee ree ee eee 6. 00 7.00 5.00 
Monticello Animal Bone Mertiizers es eo ke ye ee 9. 00 2.25 4.00 
Genuine (Geri aa 1b te ee ee ase rere to me ee 12.00 
Coast DineslruckiG Wan Oss es 2 eee eee neers oe 5.00 | 10.00 3.00 
Horn thalylopaceo iG ain Om ee ee ae ee ieee ae 8.00 2.00 3.00 
SDJ cae oll ane) tONUUN 6 eens ce tem hee esl De eS elena ewes ie 8.00 2.00 2.00 
‘Piedmont-Mt. Airy Guano Co., Baltimore, Md.— 
10‘per cent Piedmont Guano for Trick. Uo oe ees ieee ees 5.00 | 10.00 3.00 
BICAMO NTRS Grass CME ONC ee Oe a ee eek ale ee Ae ape 14°00 3| Ses eee ee 
Ss Dissolved Bone Phosphate Potash Goods______-_---____ el OF 0s oe eee S 1.00 
ss SolublerBone andsPotashs oes 30s ees ee eee S500 se 2.00 
OU Harmer HG. Bone and -Potashess- = ee eee LOOSE see 2.00 
om Potato Prod wer ssi ve eee ee aetna FONG eran 5. 00 3.00 6.00 
se Gnano tor COLON te 2 ee eee ee tn a ere 8.00 2.00 1.00 
se GUATLO-1Or VODACCOM res aie eon eee a i ee 8.00 2.50 8.00 
sé Special for Cotton, Corn and Peanuts___________-__. ____ 8.00 2.00 2.00 
ot Bssential“lobacco Compound 22-.. =) 88. eas 9.00 2.00 2.00 
MisAiry Gardenand: trick Mertiizers se sae ee een eae 8.00 4.00 3.00 
Devering's Reliable Tobacco Guano. er 8.00 3.00 3.00 
BiedmontWed leat Tobacco Guano: 2. so = eer 8.00 2.00 2.00 
North Carolina Standard Phosphate...) 2 0 155005 ee ae fae Se a aoe 
Piedmont. oruckWerhi lizers sae he ene a 6.00 4.00 6.00 
DINFIawe-OF PObae ios. lee ee ee Se ee se eee 50. 00 
aii cones Sota Rd Fe ye Se Ree as ee 12.00 
Parker & Hunt, Oxford, N. C.— 
Parker & Hunt’s Special. Tobacco Fertilizer___.-_--__---=. 9.00 2.50 150 
‘Quinnipiac Co., Charleston, S. C., New York and Boston.— 
Quinnipiac Pine Island Ammoniated Superphosphate_._________ 9.00 2.25 1.00 
fe CIEE HOSP hate. shh a ee een ee ee he ee 15000: 25222 | zaeewees 
NICHI ONAGGUANO 7 CO seer er soe he ead are ae ee Renn 
Spetial Hig GiaGdetor liek sehen ee ie ee 7.00 6.00 5. 00 
GilteHageeh eruvil 7eL senses asin nae oe eae eel ick eee eek Me Neen eee 8.00 3 00 38.00 
BED OCIEG Ds ete Ni GLITZ Glee oat Ne See ec reek es nN Wee or Ce LE ee 8.00 2.50 3.00 
Specialearemtilmebrand Lor LO bacecons es se ae ers 8.00 D295 TAS 
Premitin. OUACCORMerbiZeis ssa aaa. ve yee eee ae eee er ee a mneeneigne 8.00 2.00 2.00 
a Brand: Wertilize roses: a eny 2 ee Soe Seca See 8.00 2.00 2.00 
DOC AT SG Gs ee ops ra le ee ee NT 40 Ik ea ee 8.00 2.00 1.00 
Premium: bone and: PotashiMi xture:. = ys See ne See TSS00 a Baers 3.00 
Rex Boneand, Potash aii x tune sscan= eee ea enekn ne eieran QEQ0N sett eee 4.00 
Bonerandg Potash sMixtu res a tele ee eee ee LOZOOM ees 2.00 
PUK GIT GSBO NCE see eat Sts Gate Pe ee ee ane gen Pe OO Eee rarer 2.00 
Rex Dissolved Bone: Phosphates. 0. ns er i ee LG OQ Ree ET eee 
Bigh irate Acid “Phosphates. 5 cos. a oe Ree 14S 00} Bear 
reno IME DISSOLVEds BO Clate sa sea kee ne cat tan ee ee PS OO al tetas ee ren 
Wissoivedis.-O. Phosphate co ey ee re eee ae 12 OO | Genes 
PUTS Qermna a ALN 1b: ae os Se ad Es ed ee 12.00 
Old. Homestead. Dissolved Boneéscai ju: 22 6 ee 10:003)2 2 See eee 
PAYG RY cESOUIG VECO IL 62 a A he sea ie ee) total__} 20.00 dc Q0 Me sees 
Carolina Bright Specific Tobacco Fertilizer___._._t........ 8.50 276 2°95 
Hunter & Dunn’s Special Ammoniated Guano_____......._______ 9.00 3.00 2.25 
; 66 a Ammoniated Pertilizer soc. 2S ee 8.00 2.00 2.00 
66 es DUSKOIVER BONGL. seem che a CS eae ee LS. OOM Sse te ee es 
Burton’s Special High Grade Fertilizer _....____... 9.00 38.00 3.00 
Raisin-Monumental Co., Baltimore, Md.— 
Basin OL pire tation More Ne Se hen ere eh Sa ee ea 8.00 2.00 2.00 
ee Dixie Gua ne: Dope nce te hee eae hoe ne en eect 8.00 2.00 1.00 
(2 PACLO TPT OS DH BUG se Be EE ht Rae sede 14:00 sooo ae 
F. S. Royster Guano Co., Norfolk, Va., and Tarboro, N. C.— Ifa 
Orinoco “Pobacco Guano ina cacao oe ae a ee 8.00 50 
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Name and Address of Manufacturer and Name of Brand. 


Avail. 
Phos. 
Acid. 


Am- 


monia. Potash 


F. S. Royster Guano Co., Norfolk, Va., and Tarboro, N. C.— 

cia em Re as ee ee OS Rae cree AME 

iruckersmMelight alt tes ta 

Royal Potato Guano___________ | 

Ballentine’s Potato Guano 

Caledonia Compound____________ : 

BAPCONE CUR OLAS DEIR tUrO oo 2S 2 eae ea ie 

Carolina Bone and Potash_____________ 

Royster’s Bone and Potash 
ee Bone and Potash 
ce UDIBS GV ON UOT ers. eS ree Mende ke 
es Hi. G. 14 Per Cent Acid Phosphate 
eg d. G. 16 Per Cent A 

Pemee Cie WosmnAts.. 080002 ae eo ah even Mareen 

Bip PtaoiOter Gtasn ie este we a engi Se ane 

DEE ONCOL POLAT ol aoa SNe ee es Se aia, eR ey 


‘¢ Monarch H. G. Guano 
“Cotton Plant Standard Grade Guano 

‘* Homestead H. G. Phosphate and Potash 

“ Plantation Standard Grade Phosphate and Potash 
“Wheat Grower Standard Grade Phosphate and Potash __ 
“Field and Farm Standard Grade Phosphate and Potash_ 
“ Red Steer Standard Grade Guano.__._... 
“« Chattahoochee Standard Grade Acid Paosphates./ 4. 38 
“* Atlanta H.G. Acid Phosphate Com pounded with Potash. 
“Cultivator H. G. Acid Phosphate 
peer errec Ol Potash, =. 4 ae ie ae he ee got 
paR Or att ICOIUG es ee eee Pe Ls 


Southern Cotton Oil Company, at the following places: Abbeville, 
Bennettsville, Camden, Charleston, Chester, Columbia, Dar- 
lington, Dillon, Florence, Greenville, Greenwood, Laurens, 
Newberry, Orangeburg, Spartanburg, St. Matthews, Sumter, 
Union, Winsboro, S. C., and at Gibson, Goldsboro, Wilson, 
Selma, Fayetteville, Rocky Mount, Tarboro, Conetoe, N. C. 


SAO tee NECA cca ea i De a hee 
South Carolina Cotton Oil Co., Greenville, S. C.— 


Upshur’s F. C. Farmers Challenge_.__.....-.... 3 
ee 7 Fer Cent Irish Pojato Guano... 
oe WAM werinete VAVOTLe 2 
he G. G. and C. Grain, Grass and Cotton Guano ....._..... 


4 Peer Cit se ele Ne he 


NN eS 
Seosseosceso 
SSSSESSSSES 


SAT Re 


33388 


ooooo 
ooooooeo 


SOE baUnse hy ae ee 


358 REPORT OF THE 
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Name and Address of Manufacturer and Name of Brand. 


Virginia-Carolina Chemical Co., Bienen: Va.— 
Special H. G. Fertilizer fOr TO DACCO niente eae 
Magrmiersstavorite bh eCrillizerk 2S eee oe een eee 
DINOS >.< ii sia 0s fee gy OM ap epee ye ee pene SSS SEL CeCe ea meee ee oa 


HY 2) Ez aces Sn Pe ara Rae tenn pe mein gt eee Sts hehe ee pee ee eS Fs 
Split Silken hae o NAL oe Se ee ee eae ee a ee eee 
Selma Marmers bhavorite Mertilizer 5-22 s2222 26 ee eee 

ue Special H. G. Fertilizer for Tobacco..-_--------=--.<=s+--2-2 


‘Wilson Lipeniel H, G. Fertilizer for Tobacco.2.- a. o-2se 2 nts 
ton URarMers Pavorire Herhilizor 2: oo So ee See ees 
Rocky Mount-ParmMersa"ayoriteilertilizene = 2-2 2222 ee 
Special H. G Fertilizer for Tobacco---__- 
a Prolific Cotton Grower ----- Sie tie Nee arbi Mem oa 
Fayetteville Prolific-Cotton: Grower. ..=-2--224- =525 5. eee ae 
Wilson: Prolific: Cotton Grower s:3) 2 32 225..00 8 base ae ee 
SelmacProlitic¢Cotton: Grow Cras. on. en oe ee ee ees 
WEES OTIS teva ir GUE a Oe ee a a ee ee ee Ce ee 
Farmers Friend Favorite Fertilizer, Scasial Ses Soe eee ee 
seentuine German: Kalnitocea se See ee ee heaped nts 2 
Vie C. Oe CovsiSpecialuPotash: Mixtire: oe base eee 
Atlantic and Virginia Branch Va.-Carolina Chemical Co.— 
Caroling DIT CET Siac eee Ne Site oS of ate he a Pe eee 
Varebnig, Pru CK OTS ets aet eb, Sen Loa alee as 5 oie ee er ee 
Hureka;Ammontiated: Bone 2% on eae ee See es eee 
Eureka Ammoniated Bone, Special for Tobacco___----.~__-------- 
Orient: Complete Mian re 222 = Se ee se Nae ee ee ee 
Bone and Potash Com pound coe oe ae ee ee ey 
Grenshawzs-AcidePhosp hater c aa8 ee 2 ee ee ee 
OUTVIA CIEE BOSD IA LEH ae ase Ue neresy Lh hn SM es a eae (a 
HuUre ka AGU nOS Dia tes an. aa es OE re ee eo eee es 
Valley otVireinia Phos phates.) Sse econ eee doe ae ee ee ees 
Orient Special for Vopaceols 22.2 ee We rae ee ee 
Old Dominion Branch Va.-Carolina Chemical Co.— 
Old Dominion sweet. Potsto-G UANO hes 64 eo ee ee ee ee 
Miller’s Special Whee tMiix tires 2a eee Sees hue Eee eae 
Bullock's’ Cotton Grow erase. Seis Ba ees Boe ae 
Old Dominion High Grade Bone Phosphates:-22.22. 2s 4 fee 
Special W heat, Guanos scene ley See eee 
High Grade aiculine Bone.and: Potashcss es ee ees 
Parmers: Eriend- Special Tobacco: Mertilizer, =s:-2.20 22 as ee 
Old Dominion Soluble Tobacco: GUuanOl2 6] Ss wets ee eee eee eee 
Dissolved Bone and t otash Sent th Weenie eee ke ae 
Me SoMmpIlesG Ud Og se ee ae ee 2 ee eis 
Farmers Hriendédigch:Grade Mertilizer 2 22 esse ee ee 
's oN 2) GLOVE b Re) anes ahr Ags pee ee eee ae wien alr Se eee Abi EMERG RS 
Oasaeth TODACCO:GUADO wis ay sas eet DU Ee ee ee eae 
Planters Bone and Fotash Virx tures 2 2 car eee ee ee 
Old Dominion Gab ruck "Guano Jao Sass he eee ere 
(=A LUCK Guano: Se caeG a ee aie eee eee 
Potato Manure s s.r hed a ee ene 
Standard Raw. Bone Soluble Guanos ce sie 3 ee ee 
Isley’s Formula of Dissolved Bone, Potash and Chemicals_-_____- 
MOMOLESOMIDIGSBOMC 2a Sel see Su ee are a an ee ee dee 
‘Oysters Eh Gy Acldk HOSP hate ceva Sa eae ees 
Charlotte N. C. Branch Va.-Carolina Chemical Co.— 
Charlot Vcla- Phos pha ters whe. ace cols Se see eae oes 


Cataw bas AcldePhosphate: 2445 6 Se ee Aa a ee ae . 


Charlotte ISSO] VEG4BONCS fase. See oe he ene ere eet BO ee ees 
Dissolved Bone-and Potash. oes ee eee 

as Ammoniated Fertilizer, C.S. M. Goods 

Oy Ammoniated Fertilizer, BlOOUGOOUS-A2 2022s eg 
Cabaw ba Guano; Blood GOOdS .. 2aa a a ee ee 
Special 3 Per Cent Guano, Blood Goods: 12. 2.2.2 2seeso Fee ke 
Thesheader (Bb lOOdMGO0dse 2a eis ie ee ee te ee ee 
Sha ONES Soluble Guang, OFS: Ils GOodsi aa hee le Se ees 
H. G, Special Tobacco Fertilizer, C.S. M. Goods 

Queen of the Harvest, OLS Mi GOO Os 362 Se Faek We eras tee he eee 
Groom’s Special Tobacco Fer tilizers Cy Ss MS Goud Suze eee eee 
MeCrary’s Diamond Bone and Potash. esc 2 eee 
Oliver’s Perfect Wheat Fertilizer 


ee me Se ee Se eh ee een 


Avail re 

ent monia. Potash 
8.00 3.00 8.00 
8 00 2. 00 2.00 
8.00 2.00 2.00 
8.00 2.50 8.00 
8.00 2.75 2.50 
8.00 8. 00 2.50 
8.00 2.00 2.00 
8.00 8.00 3.00. 
8, 00 2.00 2.00 
8.00 2.00 2.00 
8. 00 3.00 8.00 
8.00 3.00 8.00 
8.00 2.00 2.00 
8. 00 2.00 2.00 
8. 00 3.00 3. 00 
9.00 2.73 2.00 
9.00 Zui 2.00 
9.00 2.75 2.00 
9.00 2.79 2.00 
8.00 2.00 2.00 
8.50 2.00 2.00 

oat Ise ieee 12.00 
LOS 00 Sede’ 4.00 
7.00 7.00 7.00 
8. 00 5. 00 5.00 
8. 00 2.00 2.00 
9.00 2.50 2.00 
8.00 2. 00 1.00 
LO QUE Ses 2.00 
hes OO). | see ees ee aa 
12-004 eee ee ee 
NOS 00) eee Ee ee 
LA OOS ashen err aeae 
8.00 2.00 2.00 
6.00 2.00 6. 00 
SsO0 ci eee 4,00 
8. 00 2.00 2.00 
PS SOO I a Boe eat 
8.00 2.00 2.00 
LO): 00) eee eee h 2.00 
8.00 3.00 8.00 
8.00 2.00 2.00 
foPetd Oh etec eee 2.00 
8.00 2.00 2.00 
8.00 8. 00 8.00 
8.00 2.00 2.00 
8. 00 2.50 3.00 
LO FOO Heats Se 8.00 
6.00 7.00 5. 00 
7.00 7.00 7.00 
7.00 5. 00 8. 00 
8.00 2.00 1.00 
8. 00 3.00 3.00 
10.00 tees ees 
12 S00 an oe ees 
1300 as Se Se 
10s 002.59 ie A Pee 
LDR O0 nee Sale Sores ae 
105 G0: Rese eee 1.00 
8.00 2.50 1.50 
8.00 2.50 1.50 
8. 00 2.00 1.00 
8. 00 38.00 2.00 
8.00 2.00 2.00 
8.00 2. 50 1.00 
9.00 2.50 2.00 
8.00 2.00 1.00 
8.00 8. 00 4.00 
BOO sass 8.00 
11.00 8.00 4.00 
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Avail. 
Name and Address of Manufacturer and Name of Brand. Phos. Fase ‘Potash 
: Acid. i ‘| 
Powers, Gibbs & Co., Branch Va.-Carolina Chemical Co.— 
Charlotte 15. Per'Cent Acid Phosphate... <: .  w 1500's | eee 0) eh eae 
Charlotte Extra H. G. Wheat Fertilizer____.............. 8..00 6.00 8. 00 
tenenivl wo Bone And Potash. wri Pe ye we LOFOOF seers 2.00 
hE OLLoOn Grower, Blood Goousies Jer.’ un Jac. eee 8.00 2.00 2.00 
Special 3 Per Cent Guano, C.‘S. M. Goods___ _.__.................. 8. 00 5.00. | 2.00 
Davie & Whittle, Branch Va.-Carolina Chemical Co.— | 
NEUCONT AO Tory TODACEG fone Os ee a 8.00 2.00 1.00 
Owl Brand High Grade Dissolved Kone_____....________- ato he See 142 00) Sees AE es Le 
re HipiGradeAcidy Phosphate. ~ sos) 2cs 2 LS 300M Res ee ee eee 
a DISSOIV OO BONG. Site si Oo ty eit Se 2. OO Vere ne aries See 
e We PROS DMR Looe ree ele fe Oe EL ORG ent, POROO Stee scot e ett cers 
a BL I OUT es ee word Nig eS) ah eens Oy 8.00 6. 00 5. 00 
as PORCAt TOURECO! GUE ON. 2.50 ks eck oe ee Ula 9. 00 2. 50 2.00 
MO PRCA AI AON COD RORY case fe! fice NPT a Ae ee 8.00 3.00 8.00 
a ICE We ot 9 TOL IR Bee a a ON ee OS eh a 8. 00 2.00 2.00 
i met iehosphatéjiant Potagh sy /22 0 oo eo oo weeae mas 2.00 
Double Owl Brand Guano_-___.____-_ = AAR Atk dane aide LEN eae ce 8.00 2.00 1.00 
Powers, Gibbs & Co,, Branch Va.-Carolina Chemical Co.— 

id Kentucky H.-G. Tobacco Manuré_2. 8 ee 8. 00 3. 00 3. 00 
Votcom Rell Animoninted. Guano.o-2.- 20822 ee a 8. 00 3. 00 2.00 
Cotton-seed Meal Standard Guano_..__________.................... 9. 00 5. 00 2.00 
Carolina Golden Belt Ammoniated Guano for Tobacco____.____. 8. 00 2.50 3.00 
Power’ HG: Ammoniated Guation.. 22.0.3 ee, 8. 00 2.50 2.00 
Gibbs h.. G: A mimonlated Gnand.2o-8 i se won oe 8. 00 2.50 1.00 
Eagle Island Ammoniated Guano____....____-._____._..__......... 8. 00 2.00 2.00 
Ee ONL LG CHI G ssa ok uce en Ries. TAs eels, Sees ae 8. 00 2.00 2. 00 
Cotton Brand Ammoniated Dissolved Bone___________......____.. 8. 00 2.00 | 1.00 

es PIMC ACIAGP AGS Ate. Sto Seat eae PO can TS TOURseseer ee jee h yom 
. CIO bien tate, ee a Fae PENNS OS Se Rene 12. 00U See a ae ie clea 
AiMmonivn. G.Acid Phosphate. 2.20.91 2 er ee re TS QOS cot oetn Sacra oe 
pate ere DOS pling 0 LeBel Lok yak NORE Bena pleat ALA Ur gee ins Rs SPT 
ere Ny AP NLL SETS Sri ee Coe Ae hes en fides Be LO S00 mR Seo ae 3.00 
Dissolved Bone and Ponsa. wo ee BE Po ee SOON eee, See 2,00 
BOG hospiate and Potash... on ee ee on ee LOSU08 Se See 1,00 
rinps? E.G. Weld? Phosphate 22 os Ne 1 REL ee ERS soe) Eb ee a 
Finch & Harris Special Bone and Potash for Wheat and Clover_| 10.00 |_..._... 3.00 
Cotton-seed Meal Soluble Guano__.___.-__-..-_____........ 8.00 2.00 2.00 
Truck Farmers Special Ammoniated Guano________......_____. 8. 00 4. 00 5. 00 
Allison & Addison, Branch Va.-Carolina Chemical Co.— 
Star Brand Special Tobacco Manure __.._._....-...-....- 9.00 2.75 1.50 
es RUE Cs eS ee ee Se Mit Ee oe eae ead 8.00 2.00 1.00 
AACHOL BERING Pertti igor 2 ee 29 ee a 0 os ed pe 8.00 2.00 2.00 
a PODRCCOsE ORLENZOr oo Vo Se ER AG RR Vols 8. 50 2.75 2.00 
McGavoek’s Special Potash Mixture.....0-200 oe 8, 0s eee 2525 
Bie se OURO PRTG ee Se oe rey 18 ee SS a ORE ied San Se ee LOSOO Re sea 2.00 
SrA On WEE ORD RD Georg 8 ent he Ten! i pate e se PAO Tete Ak A eas Se 
Ree PAC Oia Moi 258 ee ele ies eee en LSU a) 2 cates ens 
SEA UGSIA: Nets © HOS PHALG. 305 6 a Sa ee A Pe eS GPO Ur ie oa eS 
ee ERICON GUase oie ce og et a) ee ee 8.00 2.00 2.00 
Pa Stan Ves CtADIC GUANO fe.26 oe ett ce ce te 8.00 4,50 4.00 
POeneO Ss eld Phosphate i. te et 6a eh 2s Tee ET 10, UD nen ses Neen ay 
Durham Fertilizer Co., Branch Va.-Carolina Chemical Co.— 
Dito maaee: W News Growers. ost AS es ea ee el ok a OOO) | 2eeeee 2.00 
s APRBE ORT CYL BOS et Led ate EON ie Oe kin Pea OF TS OU 3 eee ere 2.00 
es POTS CHAN ers (ies 2 ees Ce he CAT ie 8.00 2.00 2.00 
Disperini "HG; Dissolved. Bonen. ie es, ROO Gis ee een es eee 
Blue Ridge H. G. Phosphate and Potash________________._________. LONOO Paes wees 2.00 
pisaaea W heal Grower is00o 2 er ee te LONOO;s] Lee ene 2.00 
POUR OLER COLI geo oe ee Zh Bus dete (oe Nn ig ity ure 9.00 2.00 2.00 
Bie RRS OER eg Sn tad aS oi Oh Vins Not se eye Mea oa ty 9. 00 3.00 2.00 
Blacksburg Dissolved Bone Phosphate ________________._______.___ AS AQUS tie eens Sewer S 
iy we SE 660 81 § Ne ean OR egal ea nar Oe ERY 8. 00 2.00 2. 00 
N. C. Farmers Alliance Official Acid Phosphate___________________ LSAO0s |e aee eee 
bone He SMe Guan Oo apt eee kt aL ee 8.00 2.50 8.00 
Drains EL ACW: Pics pirates ci ee VS SOO sees Seer oes te 
a eh 1 Bit hs 1 vag trea a a Ot Se SS AD LOS00 = | SeRee SNS GND, 
Great W ical and Cori Growers oo LOSOOT Saeko 1.50 
Durnin Bone and Potash Mixture. 22. LOSOU see ss es 2.00 
SMEAR NY RCL U POE EO fhe a) Fe a ET NT ee a HOSOOD |Eveecz ee 38. 00 
Special Piantand Trock-Fertilizer’.... 2-2 8. 00 5. 00 3. 00 
oh AS MED ys igs 100% fo SR ee nn ac a 8.00 2.00 1,00 
Golden Leaf bright Tobacco Guano______.__..._______._____-_.__-_- 8.00 3.00 3. 00 
Raw Bone Superphosphate for Tobacco_______...__._.._._......__. 8. 00 2, 50 1.50 
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LIst OF FERTILIZERS REGISTERED—UContinued. 


Name and Address of Manufacturer and Name of Brand. 


Durham Fertilizer Co., Branch Va.-Carolina Chemical Co.— 


Genuine:Bone and -Peruvia Guan Oje a- ee  ee eee 
oe a St me 6 LOTR ODACCOR a. te ey 
HawrhOne Sil perphosphates 7s c= are re eer a eee eee 
Murbana Aum monte. Mercilizensse. 2. ce teal st tee wee eos ee eee 
Excelsior Dissolved Bone Phosphate... 3+. 
Rests OtaromVaAnMTes ss oe ee ere eee ne eas eee ne 
Golde Meal Tra ies Fa ee ae re ee ee re ee eee 
ALT SES WEG Wer CATE Gr TO WC Vics ea ee a ee 
Pouble:Bone Phosphate sain se! hoe ee ee ee oe oe Pee eee 
Atlas Guano, Manufactured for A. P. Branch] 2.) 
North State Guano, Manufactured for A. P..Branech______-_______ 
Standard High Grade Acid PDOsSpihate sae Ss ee Pee 
DissolvedsAcid Phosphates soe ee eee 

ss imperial =Dissolved: BONG 32s op ee ee re 


S. W. Travers & Co., Branch Va.-Carolina Chemical Co.— 


Beek Blood nds BONG ss soso ee ee ee en eee ee ee 
Na TOnaAlSH Cringe res ceen a oie nee eon ae Ree ee ep eee 
NATIONALS DeCla IEG WAC O eee eae a eee eee a eee ee eee 
Capital CowonvMertuizeriees ss naan eee eee pie meee Sears 
ie Dissolyed Sa + BONG sar se Be ee oe ae ee ee 
ChamipionvAcider ROS PHAtC+. aaa oe oe el ee tne eee pe epee ee 
Capital bone and Potash Compounds. 222. ees 
LL OUACCO MEE OLU Ze Tarts cat eee we retin ee Steed tie ae oes Ss eee 
Travers’ Dissolved2 Bone: RhoOsp hates. 22 pests eee eee eee 
SD OCTA PVVAINE EU CO OLVAI) OUNII lige re oe ere ree eam r= ee eee ce 
Standard=Dissolved(S.“C. Bon C2 ace 5 sapere ee ee ee 


James G. Tinsley & Co., Branch Va.-Carolina Chemical Co.— 


Tinsley’ s Stonewall Tobacco Fer jG NEV ASy ee eecicnne ao eee wR E en tare 
Beet Brand) GuanOse tse Babee see yo) ee eee eae eg 

ee HichmondsB rand: Guam ses = noe ee ee ee eee 

a erish=Potato2G VAN O eer sce hee nae ee ac te Oe 

oe 10VPer-Oent Truck Guano ssa oe ee a eee 

“ BoneandeeotashuVirx Cure ass sess er ee ee eee 

ae DIssOlv.ecOS 26 BO Der Seas a eet ee te ee ee 

‘6 Stonewall Brands cid] Phosphates a saan ee 

“e Stonewall Guanossae ss ata Ae ee eee 
JcGelinsleyc-Co.7s-lobacco Mertilizer sare ae eee ee 
TinSiey7Ss5 Ura w. Derby, GLOW ens == sere ae oe ee a 
KRaihikinnic¢kevobacto Mix Vares = ee eee See ee ee 
Powhatan. G.wehos pha (em sss ee re ae eee ee eee 


Southern Chemical Co., Branch Va.-Carolina Chemical Co.— 


Pilot Ammoniated Guano, Special for Tobacco __-_-__~____-______ 
TParstdt Cele AClaub NOS pate ke. acct cee ie eee ot Shes ee Se 
Winstensbone and. otash?Compound.-2-2-- = tae a eee 
Mammothew-beatand Grass Growers oe eee 
Comet 16 Per.Cent:' Phosphate. 22-2 a En eo eee 
RedeCrossi4’Per Cent A crave hos phates= > | a oe ees 
Heaper GrainvAp pila tion sss. sss Se a eee eg en nee oe Se 
Oy inmier (yan Mix Ure: — eon eto ceemiee ke an eeene 


Yadkin Com plete; Wert Zens Voc sooo Ae ie Paneer ly oa eee ee ere 
George Washington Plant Bed Fertilizer for Tobacco__________-__ 
BHrleetric. EO Dace OrG ro wets ea re ee ne oe ree 
Naictorea sO Acid bos phate tases e nen <= on eee ee eee 
Harmers bride Bone and) Potash Mixtures: 2s a eee 
Shinbone Meal heal Amimeal (BOnelc ee eee ee eee ae ee 
Garden and Fruit SPeCla eres See ge SO ce ince eee 
eLEUSGE Sup RAULELE | otzb ie Pralmmncqumiemet Oona hw weet Mes Nec Set aa ee OE SCO. 
ChekesuGuwrenCent Acid: Phosphatess 2.620 te er Bases 
GhathamyAcid Phosphatecs sos to ee eer eae sn Ge te 
Mika nA CLUE bh OS ple Leak se = eee COs eee eet erect a eee 
Horseshoe; Brande cid hosphateto= as = eae eo ee oe 
Muickste pysOlu Mle; One anGsPOtas lies ace eee eee ae ee ee 
Prize Bone and Potash ~ 23 =~ ------ ~~~ === ---~--~----+--------=----+-- 


Pretlow’s Cheninane for Peanuts, Cotten and aes 
Cooper’s Special Bright Tobacco Fertilizer 
Amazon H. G. Be 


“Special for Tobacco 
Crscent erana Aa Reaaeten Fertilizer 
Bright eins Tobacco Grower 


Avail. 
Phos. 
Acid. 


Am- 
ents: Potash 


2.00 2.00 
2.00 2.00 

2. 50 1 50 

2. 00 1.00 
"700 | 7.00 
3.00] 3.00 
Pays 4.00 
Bare rans 3.50 
2. 00 1.00 
2.00 1.00 

2. 00 2.00 
2,00 2.00 

9. 50 1.00 
rie) OR 2.00 
4.00 3.00 
eee 4.00 
2.00 2.00 
2.00 2.00 
2:00} 1.00 
=6.00 6.00 
10,00 2. 50 
ok ie 2.00 
PORE tee 2.00 
4.00 2. 50 

4 00 4.00 
2.50 3.00 

2, 50 3.00 
eines 1B 2.00 
Nel SNe 2. 00 
EST ie 3.00 
nee 4.00 
200 2.00 
2.00 1.00 
3°00 2.50 
2.00 2. 00 
MAT Hae 3.00 
350 oe 
4.00 5.00 
2.50 5.00 
WEES Bre 1.00 
SS, 2.00 
Sen 2.00 
2.00! 1.00 

2. 50 3.00 
3.00 3.00 
2.00 2.00 
2.50 2.00 
2.00 1.00 
3.00 3.00 
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Avail, 


Name and Address of Manufacturer and Name of Brand. Phos. ain Potash 
Acid. P 
H..Weil & Bro., Goldsboro, N. C.— 
Seer Geel Wie Ne etd oss bays C@e0 Bal) fee netae, AMA er pea RES A Raa ox eae a ES Lc 12.00 
Williams & Clark Fertilizer Co., New York and Charleston, 8. C.— 
Americus Ammoniated Bone Superphosphate_________-___________ 8.00 2,25 1.00 
T. W. Wood & Sons, Richmond, Va.— 
Standard (Grain,and ‘Grass Fertilizer: 8.00 2.00 2.00 
vo WierelableyHertilizenss< eae Se ay ere aaa Se ee 8.00 8.00 8.00 
EE se EOtAtOuR Crbliz Ones. seek Ser WaT mie ee ahs ea a 8.00 8.00 8.00 
Sey. OO See UrerAN IMA, BONG tessa eet eer ee we PRE es total__!| 23.00 135 109 Paras 
“ 1 Sepa al Shh ah) AYE) ee ees ee Ber ee aie RCE Sie MEE esse 5. 00 8.00 8.00 
W. 4H. Warriner & Co., Ruffin, N. C.— 
INO RGEC AT OUT AIS DECANE aie eee eae fet ee we em EE ye 9. 25 2.50 2.00 
W. H. Worth & Co., Raleigh, N. C.— 
AD CREATE ONIA LCGr seen tae SERS EP SF oes oes Be ee oe 8 2.00 1.00 
LEE O CTEW aa Il 2 OU 0 ie RC a aR eae OR te ag ge eg OF 00; eee ee 2.00 
Ciford Acid Phosphate. os sesso Oh ee hg LS 500: | aa eee Se | cee es 
OcalapAmmoniatediGuagnOse se es ee a ’ 2.00 2.00 
ptandard. Ammoniated Guang. 2 os ee 8.00 2. 50 8.00 
BEER RRO RSet tO TU Cy ate see o Fe Sots tee 2 SS ae es Aah Si 2 6.00 6. 00 6.00 
E.'F. Young, Dunn, N. C.— 
XYoung’s Special Compound for all Crops ~--____-___-------.___-__. 8.00 2.00 2.00 
SAH. Ward & Sons, Jamestown, N. C.— 
meee LULCE LU Ws SONOS NECA lias osteo carn eas Sy Reem ee PN eZ) 21.00 4550 )s|Se sere 
Virginia State Fertilizer Co., Farmville and Lynchburg, Va.— 
Mato Stake bone and eOtash.. 33.2 ee ae aha 10700) |S aera 2.00 
s Prick#and Lomato: Grower ns. cee etas ee eas 8.00 5. 00 5. 00 
Gilt Edge Brand Pure Bone Meal. _________________-___-____ total__| 20.00 LEO Seer 
BbullkeWosz sola blerGuanous so) a2 en = ee, EE ae i SiS 8.00 8.00 8.00 
Gal Special bovpaccoGuanOn ce os ace) eee eae 8.00 2.50 2.00 
AMIStIIAILODACCOIGTOW CLs 02 co. see eae ee Ly ee 8.00 2.50 2.00 
Game COckss pecialeG wa nore so se eee ee 8.50 2.00 2.00 
NVat isis Siauers Gr GHaAN Gs so52 5 ce he eee 8.00 2.00 2.00 
BattlevAsxe Lo baccorG lan Osea ee ee ee Se 8.00 2.00 2.00 
Virginia State H;-G, Tohacco Guano. 3! eo 8.00 2.00 2.00 
BAHL RS 0 EECA et teen Pk eae eer Wis oh A Sw Ly 8.00 2.00 1.00 
PAPEL OL se OSD OTe 20 ON twee et) oe io ees LGSO0i sae 52238 |S aeee 
GiltpedcebrandeNerd PNOSpHDater ens eet rere Se ir eae 145 00% (Bats Sees ee eee 
iG ISSORVCR! BONO AHO. LOWS 570 ons een ar ee LOS008 eaeeeae 2.00 
Gilt. Kdge Dissolved Bone and Potash ___2...--_ 2 SrO0U/Esea es 2.00 
Poe ACR OSD le tee eee ee ee ee Pe ee ae LO! 00; | pees ee se eee 
ADS Byam CEA CldePnos phabe mano a lee seed Ses ae ek PW en ZOO 9 es eet eer en 
Plipper brand: Aci Phosphate: oo 7 on TS: OOF =-se see See eee 
Dunnington’s Special Formula for Tobacco _____-_._-__--_-____ 8.00 3.00 3.00 
POTION a CONT hg ee ee Pa eS rere Oe EA bade hak Foe ES 12.00 
WOUDIGEXC ELS ha tal bys GouaIO me oe ee ee en Pee 8.00 4.00 6.00 
PRAUTO LOLOL Pe pene a Nes rien ee Rint SA OTe ae tae Aa Oa 1 SOO} Sees 
eee Aaa SCL UE GOL, POLARIS «tame cee oth eet he Me oe SOT Oe TS RON Soh Oy eee Se AT. 
$. C. Vann, Franklinton, N: C.— 
Pio; Guanoespecial Compound ss. = 2s e25-0 0. en eS ae ee 10.00 2. 50 8.00 
sf Speciale ers Cente tae eae eee ce ee La roe ee 10. 00 2.50 4.00 


362 REPORT OF THE COMMISSIONER OF AGRICULTURE, 


EXTRACT FROM THE REPORT OF THE COMMITTEE OF THE BOARD 
OF AGRICULTURE, SENT TO CHARLESTON TO EXAMINE THE N. C. 
EXHIBIT. 


“The Committee met at the exhibit of the Board on the Exposition grounds 
at 9 o’clock, a. M., April 8. Present, J. B, Coffield, E. L. Daughtridge, W. A. 
Graham and A, Cannon. By designation of the Commissioner, W. A. Gra- 
ham, presided. The committee examined the exhibit of the Board and then 
of other States. The North Carolina display was notably the best of any 
of the States, except perhaps that of South Carolina; but taking into consid- 
eration that the latter had ten times the amount of space that was allotted 
to the former we can hardly acknowledge the superiority. The arrangement 
in appearance and for the examination of those interested in particular arti- 
cles, was decidedly the best on the entire grounds. The object of the ex- 
hibit was not to show the curiosities and monstrosities to be found in the 
State, but what there was in different departments inviting investment of 
capital; the article exhibited was only a duplicate or sample of what could 
be found by those seeking such investments. The credit for the excellent 


arrangement is due to Mr. T. K. Bruner, Secretary of the Board, who was 


most efficiently aided in his work by Mr. Brimley, Curator of the Museum. 
“Report on expenditures is deferred until the Exposition is closed and all 

papers can be examined. ae 

“WwW. A. GRAHAM, 

“J. B. COFFIELD, 

“BH. L. DAUGHTRIDGE, 

“A. CANNON, 

Committee.” 


NORTH CAROLINA AT CHARLESTON—IT HAS THE BEST AND MOST 
VARIED EXHIBIT OF ANY STATE IN THE UNION. 


[Raleigh News and Observer. | 


The North Carolina exhibit at the South Carolina Inter-State and West 
Indian Exposition is divided into five sections. The central space is sur- 
mounted by an ornate pagoda, under which are four plate-glass cases of choice : 
exhibits and the office of the North Carolina Commissioners. In the cases are 
more than five hundred cut gems, gem stones, rare minerals, and a large dis- 
play of gold nuggets and native silver, the arrangement being at once artis- 
tic and pleasing, the color scheme of gold and olive green being carried out 
in the ornamentation of each section. 

The list of gems is a long one, in the collection being amethyst, beryls, 
- sapphires, cat’s eyes, garnet, rhodolites, almandines, Hiddenites, valued at 
$150 a caret, and many others. 

_The other four sections surrounding the central space are devoted to ex- 
- hibits of mines and building stones, forestry, agriculture and horticulture. 

In the mining section are gold, silver, copper and iron ores of the State, 
and following these the economic minerals, such as kaolin, asbestos, mica, 
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talc, monazite, zircon, graphite. Above this superb collection are the mar- 
bles, granite, gneiss and brown stones. 

In the forestry section across the aisle is one of the best exhibits on the 
grounds, consisting of a splendid selection of trees, showing cross-sections 
in a natural and highly polished state, the discs being magnificent specimens. 
of the forestry product of North Carolina. 

The next section shows the agricultural display, which is highly praised. 
On the walls the sheaf wheat is ornately displayed, while in 350 glass tubes: 
are the shelled grains, seeds, etc., from all sections of the State. In four 
large cherry cases is shown the tobacco and cotton exhibit. 

Then comes the horticultural section, a revelation even to North Carolin- 
ians. Vegetables from the trucking fields, peaches, pears, grapes, plums, 
Japanese persimmons, apricots, cherries, etc., and a great central pyramid 
of wines. Then there is the splendid collection of apples from the mountain 
section, notably from Yancey, Mitchell, Haywood, Madison and Caldwell. 
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THE BREEDS OF BEEF CATTLE AND THEIR SELECTION. 


BY DR. TAIT BUTLER, STATE VETERINARIAN, 


Numerous inquiries for information concerning the breeds of beef cattle 
and other problems relating to live stock husbandry received by this Depart- 
ment indicate that there is in this State, just at this time, an unusual interest 
in the subject of beef production. This interest is, no doubt, partially due to 
the high price of prime beef cattle on the leading markets of the country, be- 
ing the highest since 1882, and reaching on July 16, 1902, $8.75 per hundred 
pounds live weight. These high prices make it apparent that on the cheap 
lands of North Carolina, with their natural tendency to grass growing, cattle 
could be raised at a profit far in excess of that realized from the present sys- 
tem of agricultural production. Moreover, it is probably being realized to a 
degree never before approached that the expenditure of $6,000,000 annually 
for commercial fertilizers is a tax which no system of agriculture can per- 
manently withstand. This vast sum is too great a tax for the farmers of this 
State to pay annually for the privilege of being relieved from the personal 
care and attention which the growing of live stock entails. 

It is also being realized, as Northern and European feeders become better 
acquainted with the merits of cotton-seed meal as a cattle food, and year by 
year gradually force its price higher and higher, that it is becoming too ex- 
pensive to use as fertilizer, unless its food value can also be utilized before 
putting it into the soil. The farmers of this State use about $2,000,000 worth 
of cotton-seed meal for fertilizer and thereby waste $2,000,000 worth of the 
best cattle food known to the civilized world. Considering the price of other 
food stuffs, cotton-seed meal is now selling for more than 25 per cent below 
its real food value; while if fed to cattle, fully 75 per cent of its fertilizer 
constituents are retained on the farm, thus making it apparent that the 
$2,000,000 spent annually for cotton-seed meal, to be used as fertilizer, is a 
direct and positive waste of $2,000,000 worth of cattle food. 

The importance of these facts, and others of a like nature,is becoming More. 
fully realized by the farmers of the State, and they are asking in rapidly in- 
creasing numbers for information on live stock subjects. To, in a measure, 
supply this demand in regard to the breeds of beef cattle and other subjects. 
relating to beef production, this bulletin has been prepared. 


‘Tue Srupy or Correct BEEF ForM. 


The first ‘step toward the successful growing of beef cattle is the acquire- 
ment of a correct knowledge of the essential attributes of the best beef- 
producing animals. The quickest and easiest way to obtain that knowledge 
is to have those qualities which tend to the highest excellence in beef produc- 
tion pointed out by one who knows, using a good type of the live anima] for 
illustration. A less satisfactory method, but one which must frequently be 
resorted to, is to read a good written description of the ideal beef form, study 
the best photographs of high-class animals, and compare both of these with 
the best specimens of the live animal that are available. While, as stated, 
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this latter method is not so satisfactory as the former, still any intelligent 
man can, by following it for a sufficient time, finally become perfectly familiar 
with the accepted beef type or form. This generally accepted beef type does 
not belong to any particular breed of cattle, but nevertheless it must be pos- 
sessed by any animal to bring the highest price on the market, or what 
amounts to the same thing, produce the largest proportion of the best beet. 
For the present it will be well to accept this fact and devote our attention to 
a detailed description of what constitutes this best beef type or form, 

In doing this illustrations will be used, and we advise the reader to avoid 
the common error of assuming that these illustrations are extreme exaggera- 
tions, or not true pictures of real animals. For the most part they represent, 
with a fair degree of accuracy, animals, which possess ,to a high degree, the 
particular characteristics sought to be illustrated. In short, they are not 
entirely ideal pictures, but reproductions on paper of real live animals, and 
as such they should be accepted and studied while’reading the written de- 
scription of the separate points. 

The following illustrations (figures 1 and 2) and the subjoined key will 
enable the reader to locate any point which may be referred to in subsequent. 
descrptions. 


Fria. 1.—Points of Beef Cattle. 


NAMES OF PARTS. 


1. Mouth. 8. Cheek or side of face. 
2. Lips. 9. Face. 

3. Nostrils. 10. Lower jaw. 

4, Muzzle. LP REOnt, 

5. Nose. 12. Har. 

6. Forehead. 13. Poll. 


7. Eye. 14. Horns. 


370 


15. 
16. 
cae 
19. 
20. 
728 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 


Reo See a ek pare eae 


Huan p 


Neck. 
Neck—side view. 


Front of chest—breast or bosom. 


Dewlap. 

Brisket. 

Withers. 

Shoulder point. 
Shoulder vein. 
Elbow. 

Chest, or thoracic cavity. 
Arm, or forearm. 
Knee. 

Cannon. 

Hoof. 

Backbone. 

Barrel, or body. 
Loin: 

Hooks, or hips. 
Crops. 

Fore flank. 
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37. 
38. 
39. 
40. 
42. 
43. 
45. 
46. 
47. 
49. 
50. 
dl. 

52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 


Hind, or floating ribs. 
Chine. 

Mid rib. 

Belly. 

Shoulder. 

Rump. 

Tail head. 

Pin bones. 

Buttock. 

Twist. 

Gaskin, or lower thigh. 
Shank. 

Thigh. 

Stifle. 

Hind flank. 

Udder or purse. 

Teats. 

Hock. 

Navel. 

Brush, or switch. 


ea leyte) Fia@. 2.—Points of Beef Cattle.! 26 


. Width of forehead. 
. Length of neck. 

. Width of breast. 

. Length from pin bones to shoulder point. 
. Height at withers and hips. 


41. Girth at fore flank. 
36. Girth at hind flank. 


MEASUREMENTS. 
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G. Length of space between point of hip and last rib. 
H. Width across hips. ; 
K. Length of rump. ( 


SCALE OF POINTS. 


A knowledge of the relative value. of the different points, as well as the 
ability to institute accurate comparisons between the ideal beef form and the 
animal under examination, is of the highest importance if we are to become 
good judges. 

While it is true that the score card is not used by expert judges of beef 
cattle in the show ring, nor do the most discriminating buyers of stockers 
and feeders think of literally applying it to the cattle examined, still both 
these classes of practical judges really do precisely this same thing, in effect. 
Moreover, nothing more quickly or effectively shows the novice, the relative 
value and importance of the different points or parts than a numerical esti- 
mate of their relative value. This is commonly called a “score card.” No 
generally accepted numerical valuation of the different parts exists, but those 
used only vary slightly, according to the fancies of the teacher. The follow- 
ing is not far from an average of those used and will serve the purpose of 
this Bulletin in calling attention to the relative value or importance of the 
different points in an ideal or perfect animal: 


SCALE OF POINTS—BEEF CATTLE—STEERS. 


NAME OF POINTS. PERFECT SCORE. 


General Characters: 
WROISRE PACCOMINS tO, ASOT. cao. wicinle sl vivid ace oreo ce eneic Mie Giese va 8 
i ap geen JERE Re OINE See RUA ROE) 2 POI ID eo De cai UR Oe e Up  e B eI 10 
HY TM GU gga pe ae Bie econ Ay gots ADR TERE er He Sane ted Saco Ro AMER eUEN |) tee suave nates 8 
PON MITION ee cece ee teeta BEAR eR Re ete KTaO 6 

Head and Neck: 
RTOS UO ie cas ates a Cek aie ohare, ean oA OTE eis le ta tn a hee coat ere ahh Urs 
EVER aes ie A358" e Aad co eagle eh Wiehe leo Oe chee rae nacapoTenags. 8, oooh eem ne ae 
BG ayo ate: ele hie pic's MEMES heres Pater ev he alee oy. 8h ss POL TO 


Aik Cocca dae eet toe cos NEE Re Sat ae 

ERC Ee Wao a hal Ay apt oho Bel gis kt Gi Rete e Ie NSN ES Sian hwo «Fava tt ibe ata irane cal et 
Fore Quarters: 

SIATLAL CS STD). ci ahaa heer eich Ge ae disk Sates Siam neNes dm SEINS acoveLas 

SURI CCID Ks br Ghar Plate <i Wap ea fiend, alin s 926 arp e SIMGRON eres wo Ss eve 

Eta eis Gi ate eee ruta helo etna Sn Mines cuckoo 1 Dia ah RLU eS aia or ak, Saharan ak 


OHHH eH 


bo FA fs WS CO 


x 
_ 
oy 
mR 
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NAME OF POINTS. PERFECT SCORE. 
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By reference to the foregoing scale of points it will be observed that the 
chief characteristics of correct beef form are in the order of their importance 
about as follows: 

1. A vigorous constitution and a neat, compact, fleshy form. 

2. A straight back that has breadth throughout and is thickly covered with 
flesh. 

3. Good hind quarters, long, wide, deep and smooth. 

4. Good “handling” qualities as indicated by evenly distributed elastic 


flesh and a pliant skin. 
5. Good fore quarters that are full and of even depth and width with hind 


quarters. 
DESCRIPTION OF CORRECT BEEF FORM. 


After the foregoing general considerations it will be well to devote some 
attention to a detailed description of the proper form and characters of the 
different parts of the typical or ideal beef animal. 

Size.—The size should be above, rather than below, the average for age and 
breed. The beef breeds vary somewhat in weight at maturity, but it must be 
remembered that size is much more a question of feed and care than of breed. 
Under what may be termed high-pressure feeding calves of any of the beef 
breeds may weigh from 800. to 1,000 pounds when one year old, and from 
1,400 to 1,600 pounds at two years, but where pasturage and rough feed are 
abundant and grain feeds scarce, profitable beef may be produced by steers 
that do not reach more than 1,300 to 1,500 pounds at from three to three and 
a half years old. 

General Form.—The body should approach a parallelogram in shape; that 
is, the top line or back should be straight, while the under line should be 
parallel with it throughout. The sides should be even and full, giving the 
body the same width at all points. Reference to figures 3, 13 and 35 will 
show how closely the beef type conforms to these requirements, while figures 
4,14, 36 and 37 show how far the form of the dairy cow and the scrub depart 
from it. 

Head.—The head should be of medium size and short and broad, but clean 
cut and neat, although somewhat massive in appearance. See figures 5 and 
15, and compare these with figures 6, 7 and 36 to show the different types. 

(a) Muzzle—Large and moist. Figures 5 and 16. 

(b) Nostrils—Medium to large and flexible. Figures 5 and 19. 
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Fig@. 3.—Outlines of Shape of Beef Cow as Compared with Parallelograms. 
(From Soule, U.S. Dept. of Agriculture.) 


q 
Fie. 4.—Outlines of Shape of Dairy Cow as Com pared with Parallelograms. 
(From Soule, U.S. Dept. of Agriculture.) 


(c) Nose.—Medium length and straight. Figures 5 and 15. 
(d) Hyes.—Large, prominent and bright, but calm. 


(e) Face.—Broad between the eyes and only slightly dished. Figures 5 
and 18. 


(f) Forehead.—Broad and full. Figure 5. 

(g) Horns.—When horns are present they should be of proper type for the 
breed, of medium size and fine texture. Figures 15 and 21. 

(h) Hars—Medium in size with a tendency to be broad rather than too 
long, and carried in a manner to indicate vigor, but not nervousness, Well 
covered with soft hair, varying, especially as to length, in the different 
breeds. Figures 18 and 20. 

Neck.—It should be rather short and quite thick; neat and clean cut at the 
head, but gradually increasing in size backwards, becoming thick, full and 
large and blending evenly with the body. See figures 8 and 15 for beef type 
and compare with figures 9 and 14, which show opposite types. 

Back,—It should be straight, broad, and smooth from neck to tail head, and 
especially well covered with firm elastic fiesh throughout. See figures 10 
and 16. 

Fore Quarters——They should be wide, deep and full, but at no point de 
veloped in excess of the hind quarters so as to destroy that evenness of the 


‘side, top and under lines. 


(a) Withers.—Broad from side to side, level and well covered with flesh. 

(b) Shoulders.—Only moderately sloping and well covered with flesh so 
as to blend with the shoulder vein and flesh over the ribs in such a manner 
as to give smoothness. 

(c) Chest.—Large and broad, especially at lower part, so as to give large 
lung capacity. See figure 16. 

(d) Breast.—Broad, deep and full. 

(e) Brisket.—Neither narrow nor prominent. 

(f) Arm.—tLarge and full, but tapering gradually towards the knee. 
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—Typical Heads of Dairy Cattle. 
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Fia. 7.—Heads Native Steers Deficient in Quality. 
(From Soule, U.S. Dept. of Agriculture.) 
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Fig. 8.—Necks of beef cattle; a, Side view Fria. 9.—Necks of dairy cattle; a, side view 


same. 
(From Soule, U.S. Dept. of Agriculture.) 


of cow’s neck; b, front view of same; ¢, of cow’s neck; b, front view of same; ¢, 
side view of bull’s neck; d, front view of side view of bull’s neck; d, front view,of 


same, 
(From Soule, U. 8. Dept. of Agriculture.) 


‘Back LinE of Dairy Cow. | 
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Back LINE OF BEEF SIRE. oN 
FiI@. 10.—Back or Top Lines of Beef and Dairy Animals. 
(From Soule, U. S. Debt. of Agriculture.) 

(g) Legs.—Short, hard and clean, with a moderately straight pastern. 

(h) Feet.—Medium_size, with firm, tough hoofs, squarely placed, 

Body or Barrel.—Not too long, but wide and deep with no indication of 
undue abdominal distension, except in the female. See figures 11 and 20. 

(a) Ribs, springing out from the backbone, so as to give great thickness to 
the body, and running back close to the hips. 


25 
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(b) Crops.—Well filled out so as to form an even surface from shoulder 


to ribs. 
(c) Fore Flank.—Full well down to the under line of the body. 
(d) Hind Flank.—Full and thick well down to the under line. 


| OG 


HEART GIRTH OF DAIRY Cow. HEART GIRTH OF BEEF COW. 


€ NAVEL GIRTH OF BEEF Cow. 


NAVEL GiRTH OF DAIRY Cow.. 
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FLANK GIRTH OF DAIRY Cow. FLANK GIRTHOF BEEF COW. 


FrG. 11.—Development of Barrelin Fra. 12.—Girths of Beef and Dairy 
a ~ Beef and Dairy Cattle. Cows. 
(From Soule, U. S. Dept. of Agr.) (From Soule, U.S. Dept. of Agr.) 


(e) Under Line.—As nearly straight as possible; that is, the same distance 
from the back or top line throughout. See figures 11 and 20. — 

(f) Girth—About the same at the fore and hind flanks. See figures 12 
and 22. 

Hind Quarters.—Broad from side to side and long from hooks to tail head, 
hind flanks and hocks; level, full and square. See figures 13 for proper form 
of hind quarters and mark its contrast from that of the dairy cow and scrub 
steer shown in figures 14 and 37. . 

(a) Hips.—Full, smooth and level on top. See figures 13 and 37. 

(b) Thighs.—Large and plump, with fullness extending well down as they 
taper towards the hocks. See figure 13 for proper form, and figure 14 for 
dairy form. ; 

(c) Buttock—Broad and straight, or slightly convex from tail head to 
hock. Figures 13 and 15 for correct beef type. 

(d) Twist.—Full well down towards the under line. 

(e) Tail—Broad at tail head, but medium fine below and straight. 

Legs.—Short, straight and medium size, but hard and clean and placed 
firmly and squarely under each corner of the box-shaped body. : 

Skin.—In thickness varying somewhat with the breed, but mellow and 
elastic and covered with a thick coat of fine soft hair. 

Style-—There should be a graceful, active carriage, but nothing approach- 
ing nervousness or sluggishness—a symmetry of parts with quality through- 
out. 


of hindquarters. 
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. Gerow Dutcher, Pawling, N: Y. 


(By courtesy of Jersey Bulletin.) 
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Fia. 14.—Jersey Cow, Mel 


Fig. 13.—Hind Quarters of Bull Showiug Beef Type. 
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Regardless of age and condition, an animal of the approved beef type will 
show natural flesh; that is, large muscles or red meat. This is an inherited 
quality and an essential one. The animal that is poor will not show the 
smoothness of the well-fed one, but he must show flesh, muscle. 


SpECIAL BEEF BREEDS. 


Of the breeds that show special beef qualities not more than four need be 
considered in this Bulletin, as follows: Short-horn, Polled Angus or Aber- 
deen-Angus, Hereford and Galloway. 

A brief consideration of the distinguishing characteristics of each of these 
breeds may serve a useful purpose. 2 


SHORT-HORNS. 


In North Carolina this breed is still quite generally known by the now 
obsolete name “Durham.” Up-to-date stockmen now seldom use any other 
term to denote the breed than Short-horn. This is, perhaps, well, to avoid 
confusion, since a polled variety of the breed has been developed which is 
called Polled Durham. See figures 17 and 18. 

The breed was first imported into this country from England, in 1815, and 
from its adaptability to our climatic and other conditions has become the 
most numerous of all the beef breeds. A majority of all the better grades 
of beef cattle going to the principal markets of the country, being either 
Short-horns or Short-horn grades. : 

In color these cattle are either red, white or some combination of these two 
colors, red and white spotted and roans being not uncommon. In this and 
other Southern States one frequently hears the pure breeding of an animal 
of this breed questioned on the ground that it is not pure red or nearly so. 
While this is, of course, absurd, it may be stated that in the past, and even at 
present, the red color is most fashionable with many breeders; still, mixed 
colors, especially the red roan, are not at all objectionable in the eyes of the 
feeders. Uniformity, even in color, is desirable, but the lack of this in Short- 
horns is, at most, but a trifling objection. 

In size the Short-horn probably ranks first among the beef breeds. Mature 
bulls that weigh 2,500 pounds and cows that reach 2,000 pounds are not un- 
common, These extreme weights are only reached with age and liberal feed- 
ing. In conformation the Short-horn is characterized by a particularly 
strong and beautiful head, a neck of medium length; back and hindquarters 
particularly broad, even, square and well fleshed, and to probably a greater 
degree than any other breed, a rectangular or box- gineles general outline of 
body, with fine style and carriage. 

The strong points of the breed are adaptability to diverse climatic and 
other conditions, great size, early maturity, unexcelled feeding qualities, large 
proportion of dressed to live weight, and, perhaps, unequalled crossing quali- 
ties for the production of:fine grades... The weak points of the breed:are, that 
they are only average grazers, being better adapted to rich pastures and lib- 
eral feeding, and that the meat is somewhat eoarse; not so highly flavored, 
and the fat and lean not quite so nicely distributed as in some breeds. 


—Famous Short-horn Bull St, Valentine, 121014 
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g@ Fic. 16.—Short-horn Cow Sweet-Violet 2d, sold at auction for $3; 709, isd 
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POLLED DURHAMS. 


A polled variety of the Short-horn breed has been developed which is fre- 
quently spoken of as a separate or distinct breed. They are in all essentials 
simply Short-horns, lacking the horns. In fact, one variety is descended 
from pure-bred Short-horns, its members being eligible to registration in both 
the Short-horn and Polled Durham Herd Books. These are consequently 
known as “Double Standard” Polled Durhams, and were, of course, developed 
from the “sports,” or hornless animals, which’ occasionally appear in pure- 
bred herds. 

The other variety was developed by crossing pure-bred Short-horns on the 
“Muley,” and are known as “Single Standard” Polled Durhams. 


Fig. 19.—Aberdeen-Angus Bull Orin of Longbranch. 
(From Rommel, U.S. Dept. of Agriculture.) 


ABERDEEN-ANGUS. 


Although this old Scotch breed was not imported into this country until 
1873, it has rapidly grown in popularity, until to-day more pure-bred cattle 
are being registered annually in the American Herd Book than in Scotland. 
Unfortunately different names are sométimes applied to the breed, such as 
Aberdeen-Angus, Polled Angus, Polled Aberdeens, etc. The “doddies,” as 
they are also sometimes called, are black and hornless, but occasionally smal] 
stubs of horns, called “scurs,” appear, and white along the under line is not 
uncommon; while a red or brown tinge to the hair is occasionally seen.. The 
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presence of abortive horns or scurs, white above the under line or on the 
legs, or a red color, disqualifies bulls for registration. ; 

The general form of the body is quite characteristic, being extremely round 
and smooth, as regard bony prominences; very compact, and set on short, 
well-placed legs. 

The head is also typical and a remarkably true index of the character of 
the animal to which it is joined. The broad forehead and beautifully bright 
eyes indicate that nerve vigor for which the breed is noted. 

The chest is deep and capacious, while the hindquarters are smooth, the 
hook and pin bones being remarkably well covered with flesh, but in width 
there is not infrequently a noticeable deficiency. The tail is set a little too 
far forward and the buttocks are decidedly rounded, but the thighs are large 
and well fleshed down close to the hocks. 

The tendency to coarse shoulders, producing a deficiency at crops, and nar- 
row rumps are perhaps their chief weaknesses in form. . 

In size they are somewhat less than the Short-horns, but this is not @ 
serious objection, for, with fair treatment, mature males frequently weigh 
over 2,000 pounds, and females 1,500 to 1,800 pounds, They mature early and 
under favorable conditions are excellent feeders, but on short feed, while they 
keep in better flesh than either the Short-horns or Herefords, they probably 
do not grow as large frames, hence, under such conditions, if not finished for 
market until advanced in age, they may not make quite as satisfactory 
feeders. . 

Their grazing and rustling qualities are only medium, being in spre respect. 
much on the line with the Short-horns. 

The proportion of dressed carcass to gross weight is large’ and the quality 
of the meat unexcelled. They cross well on Short-horns or the native cattle, 
their prepotency being shown by the fact that from 80 to 90 per cent of the 
calves will be hornless, and a large percentage of them black. 


HEREFORDS. 


This breed, as its name indicates, originated in Herefordshire, England, 
and were probably first imported to this country by Henry Clay, in 1817, but 
not until about 1880 did their popularity become general. Since then they 
have held a leading place on the Western ranges and rapidly increased in 
popularity and numbers throughout the beef-growing sections of the whole 
country. 

In color they are uniformly red and white, the markings being character- 
istic and striking. The head, top of the neck, dewlap, brisket, belly, front 
feet, hind legs below the hocks, and brush of the tail are white, and some- 
times also the back and other parts of the body. All other parts are red, 
and while the shade varies considerably, the most desirable one is neither too 
light nor very dark. The ears are usually spotted or pure red, and red spots 
are frequently found on the head around the eyes. 

In size the Hereford is nearly, if not quite, equal to the Short- horn, In 
form they are low and extremely, wide, and while less round than the Polled 
Angus, they do not partake of, the box Shape to the full, extent. shown 4 
Short-horns... ,. . 
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Fig. 20,—Aberdeen-Angus 
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Owned by C. A. Stannard, Emporia, Kan,. 


Fie. 21.—Hereford Bull Java, 64045, the s 
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Fig, 22.—Hereford Cow Marietta 4th, 89311. 


Fig. 23.—Hereford Cow Miss Leona, 94201. 


Owned by C. A. Stannard, Emporia, Kan. 
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The head is short and broad and full of character, while the mouth and 
nostrils are large, showing vigor and digestive capacity. The horns are 
white or yellow, large, long and rather coarse. In the male they are only 
slightly curved and have a tendency to droop. In the female there is a ten- 
dency to curve upward. 

The development of the fore quarters is strong, showing more brisket and 
dewlap than Short-horns, and the back and loin are extremely well covered 
with high-priced meat, but the hind quarters are sometimes not as wide as 
they should be, and older animals, when in high condition, are sometimes 
“patchy” or lumpy. 

The buttock, when viewed from the side, is seen to be less straight than in 
the Short-horn, but yet not so bulging as in the Angus. 

For crossing on grades and natives the Hereford is excellent, but Shaw, in 
his “Study of Breeds,’ says he does not cross so well with Devons. AS 


Fig. 27.-Galloway Heifer Lutie Lake. 
(From Rommel, U.S. Dept. of Agriculture.) 


grazers the Herefords are superior to either Short-horns or Polled Angus. 
They seem to excel the other breeds on the dry, short pastures on the West- 
ern ranges, but are also able to put.on flesh rapidly when put on good pasture. 

As feeders they are probably not much different from the Short-horng and 
Angus, all of them being excellent. Compared with Short-horns, they are 
probably superior as grazers and in the quality of the meat, but they giv? 
less milk and are sometimes unduly heavy in brisket and dewlap and light in 
thighs. 
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POLLED HEREFORDS. 


These cattle are, of course, the same in color and similar in conforma- 
tion to the standard or horned Herefords. However, they seem to depart a 
little more from the standard Hereford characteristics than do the Polled Dur- 
hams from the Short-horns; in so far as the dual-purpose idea has, to a con- 
siderable extent, been allowed to influence their breeding and selection by the 
originator of the variety, Gen. W. W. Guthrie, Atchison, Kansas, who, in 
speaking of their origin, says: “The progenitor of this breed was a freak of 
nature, calved in a Chase County, Kansas, herd in March, 1889, the product 
of a Hereford-Short-horn cow and a thoroughbred Hereford bull. This ani- 
‘mal had the Hereford colors and the Short-horn shape, and a well-formed, 
polled (not simply muley) head, a long body, good loin, and well-developed 
hind quarters.” 

It seems that by starting with this polled Hereford-Short-horn bull and 
breeding him to standard Hereford and Short-horn cows, carefully selecting 
the progeny and persisting in this breeding for five or six generations, the 
type ‘and hornless feature have been pretty well fixed. 

More recently some attempt has been made to breed Polled Herefords by 
gathering up those hornless “sports” or “freaks,” which occasionally appear 
in the standard or registered Hereford herds. : 

A Polled Hereford Club and Register have been established with Warren 
Gammon, Des Moines, Ia., as Secretary. 

The breed now has po precen tatizes in seven States—Kansas, Texas, Illinois, 
Wisconsin, lowa, Nebraska and West Virginia. 


GALLOWAYS. 


This is one of the oldest and purest of the improved breeds of cattle. It 
is a Scotch product and was not imported to this country until about 1870. 
It ranks fourth in popularity among the special beef breeds, and its hardi- 
hood and rustling qualities would seem to fit it admirably for the western and 
higher portions of this State. 

Like the Aberdeen-Angus, it is a hornless black breed, but a brown tinge 
to the coat is quite usual, while the hair is long, soft and wavy with a thick 
mossy undercoat that renders the hides suitable.for robes. The wiry or curly 
coats sometimes seen are very objectionable. 

In general appearance they are low set, sturdy and active, with excellent 
feet and legs. Compared with the Angus, which they resemble quite closely, 
they are somewhat smaller and rougher. The hips, pin bones, tail head and 
shoulders are more prominent, making them rather deficient at the crops and 
less round and symmetrical. The head is shorter and broader at the poll, 
while the ears are larger and more inclined to droop. In hardihood and 
grazing qualities they are superior to either Short-horns or Aberdeen-Angus, 
but probably, as a result, lose somewhat in feeding qualities. 

The quality of the meat is unsurpassed, while their prepotency is remark- 
able. Crossed on natives, or the horned pure breeds, a large percentage of 
the progeny will be black and nearly all of them hornless. 
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DUAL-PURPOSE BREEDS. 


There is still a large number of farmers who believe that it is possible to 
combine beef and milk-producing qualities to an extent that renders such an 
animal the most profitable for the average farm. Such cattle are called gen- 
eral-purpose, or, according to the more modern term, dual-purpose animals. 
In this class Short-horns must be considered as taking high rank, but the 
tendency of Short-horn breeding during recent years has been so decidedly 
toward special beef qualities that we have thought best to consider them in 
the class of special beef breeds. This leaves but two breeds which we deem 
it necessary to consider under the head of the dual-purpose breeds. These 
are Red Polled and Devon. 


RED POLLED, 


The breed originated in the counties of Suffolk and Norfolk, England, and 
was first imported to this country in 1873. Since then their popularity has 
increased quite rapidly, until to-day they are probably the most popular of 
the dual-purpose breeds in this country, as their good qualities would seem to 
justify. 


ia, 28.—Imported Red Polled Bull Wild Boy. Owned by V. T. Hills, Delaware, O. 


As the name indicates, Red Polls are hornless and of a deep red color; no 
stubs of horns, or scurs, are admissable, but a white switch is occasionally 
and white on the udder frequently seen and not particularly objectionable. 

In size they are less than Short-horns and greater than Devons, being about 
midway between the two breeds. They are in general conformation some- 
what between the beef and dairy types. However, while rather fine and lack- 
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ing the massive appearance of the beef breeds, they are still compactly built 
and moderately round and smooth. The lack of uniformity in conformation, 
which is a natural result of the dual functions of milk and beef production, is 
often seen and to that extent lessens their usefulness as a beef breed. 

Their grazing qualities are rather above the average, as we should expect 
from their smaller size, compact build and active, but gentle, disposition, As 
feeders they are probably not equal to either Short-horns, Herefords or 
Angus. Their crossing qualities are of the best, 80 to 90 per cent of the 
progeny being red and nearly all of them hornless, no matter whether crossed 
on natives or the improved horned breeds. 

Compared with the beef breeds they are, for beef production, inferior in 


Fig. 29.- Red Polled Cow Sultana 2d. Owned by V. T. Hills, Delaware, O. 


size, feeding qualities and uniformity of beef type, but as dual-purpose cattle 
they seem to unite the two antagonistic functions of beef and milk production 
to an extent equalled by no other breed. 


DEVONS. 


This is a popular breed of cattle in this State, especially where the care 
and pastures are not of the best and a fair amount of milk and beef is 
desired. : 

It is the oldest of the English pure breeds and was brought to this country 
as early as 1817, but on the whole it can not be said that they have ever be- 
come very popular. Their small size and lack of high-class beef conforma- 
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tion and the absence of pronounced milking qualities always being against 
them. In size they are less than any of the beef breeds, and also something 
less than the Red Polls. 

Their color is deep red, no white being admissible except on the udder. 

In general conformation they lack the straight, even lines and box-shaped 
massive form of the beef breeds, partaking considerably of the dairy type, 
and yet not to a degree which prevents them from making a fair amount of 
beef of an excellent quality. They dress a large carcass in proportion to live 
weight, but the percentage of the higher priced to the cheaper cuts is not so 
great as in the breeds possessing a more pronounced beef type. 


F1a. 31.. Devon Cow Caroline, 10805. 
Owned by Dr. J. Cheston Morris, Fernbank Farm, West Chester, Pa. 


Their strong points of merit are their grazing and rustling qualities, which 
account for their, popularity in this State where that attention, feed and 
specialization necessary to produce the highest quality of beef cattle are not 
common. They cross well on the native stock and ‘produce a es quality of 
meat when well fattened. 

While the Devon is: not equal to the purely beef breeds when te care and 
feed are supplied necessary for the production of ‘cattle that will ‘top the 
market” and yield the best profits; yet, with those who can not, or will not, 
take the trouble to prepare good pastures and furnish the best care and feed 
they are extremely valuable, and for many~years-to come will continue to 
best suit the conditions on a large number of North Carolina farms. 
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SPECIAL VS. DUAL-PURPOSE BREEDS. 


When beef production is the chief consideration it is not so much a ques- 
tion of which breed as of the correct type or form. In all the breeds de- 
scribed in the foregoing pages first-class beef-producing animals are to be 
found; likewise inferior animals, unprofitable feeders, in short, scrubs, fre 
also found in all of them. What is most important is to select the breed and 
individual animals that will give the largest percentage of high-class beef cat- 
tle in their progeny. In this respect there is not much difference in the best 
types of Short-horns, Herefords and Angus, but all of these possess consider- 
able advantage over the dual-purpose breeds in the uniformly high-class beef 
qualities of their progeny. A large number of people still believe in the 
dual-purpose idea, and we are frequently asked to name the best breed for 
both beef and milk. That the so-called dual-purpose breeds will in many . 
instances produce an average quantity of milk of average quality, and be 
capable of making profitable beef, we do not think any well-informed man 
will deny; nor will he deny that individuals of those breeds may be capabie 
of making average beef and also yield profitable returns in the dairy. More- 
over, individuals of those breeds occasionally possess the highest qualities in 
either beef or dairy lines, but such excellence is not possessed by the same 
individual in both lines. In other words, while the dual-purpose does exist 
in breeds, it does not exist to a high degree in individuals. As they excel in 
one they lose in the other, so, as a breed, only average qualities are attained. 

If the farmer aspires to only average success, average cattle, average 
profits, in short, to be only an average man, then, by all means, let him select 
one of the dual-purpose breeds, but in this day and age an average man is of 
very little force in any sphere of life. The successful man is one who beats 
the average, and to do so in beef production he must not be handicapped with 
an average steer, nor with a breed that does not pvroduce the largest [Ler- 
centage of high-class beef cattle in its progeny. The question arises, why 
are the highest dairy and beef qualities incompatible in individuals? Be- 
cause those qualities in their highest development are the result of an inheri- 
tance of entirely different types of conformation and habit. 

The beef animal has been bred to retain the product of the food consumed 
in his body as flesh and fat, while the dairy animal is bred to throw it off 
from the body in the form of milk, only retaining enough for the bare needs 
of the animal economy. ‘These functions are so essentially different, if not 
antagonistic, that necessarily the types are entirely distinct. The divergence 
in form becomes apparent at a glance at typical specimens of the two ciasses 
of animals. The beef type calls for a massive head and a short, thick neck, 
while the dairy form shows a delicate, clean-cut head and slender neck. The 
former presents shoulders and withers that are broad and flat, while the lat- 
ter has thin shoulders and is sharp at the withers. The lower line of the 
beef type is straight with the flanks very full and thick, while in the dairy 
cow the straight lower line is absent and the flank is especially thin and 
“cut up’ to a marked degree. The same contrast is noticeable in the hips 
and loins: In the one is the thickly-fleshed loin and broad smooth hips, while 
in the other the same parts are lean and angular. The degree of difference 
in the opposing types is still further accentuated in the thighs. Those of the 
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beef animal are thick from side to side, and so well fieshed that the posterior 
line is straight or onty slightiy curved from root of tail to hock. In the 
dairy cow the thighs are thin to give place for a large udder, and the absence 
of any surplus flesh gives a decidedly concave posterior line. The reader is 
referred to figures 3, 4, 5, 6, 8, 9, 10, 11, 12, 13 and 14, which clearly show 
these divergent types. 

The habits of certain farmers and the conditions on many farms, still sup- 
ply a useful field for the dual-purpose breeds, but such habits and conditions 
are usually unfortunate and undesirable. 

The same ideas concerning general-purpose horses once existed, and, to 
some extent, still exist in certain sections. This line of thought and breed- 
ing filled the country with scrubs fit for no special purpose and, hence, un- 
salable, except at prices below the cost of production. Just so with cattle 
breeding, this dual-purpose idea means medium or second-class cattle not 
abreast of the progress of the times and not able to meet the competition of 
the special breeds. It means that the South will continue to breed cattle that 
will sell for four cents while the Northwestern farmer will breed the special 
beef breeds and market them at from twenty-five to fifty per cent higher 
prices. 

Let us now look a little deeper into this matter and see if the investigators 
have shown wherein and why the beef-bred steer is superior to natives and 
dairy-bred animals for beef production. 

The first point that would naturally suggest itself would be that he would 
make more pounds of gain on a given amount of food. 

To the surprise of many, this is probably not so to a marked degree. . When 
Sanborn announced the result of an experiment in which the Ozark scrub 
made as many pounds of gain on a given amount of food as the well-bred beef 
steer, Many were incredulous, but subsequent experiments at the Michigan, 
Iowa, Ontario, Kansas, Missouri and other Experiment Stations have con- 
firmed the statement that the scrub, or dairy-bred steer, will make a pound 
of gain on as little food, or as cheaply, as the beef-bred steer. The average 
for the three beef breeds, Hereford, Short-horn and Angus, in the experiments 
referred to above, was 724 pounds of food for 100 pounds of gain, while the 
average for the Holsteins, Jerseys and others was 722 pounds of food for 100 
pounds of-gain.* It is true that these experiments are not complete nor con- 
clusive. They have not taken the animals from birth, which is a very great 
defect. Moreover, the fact that the beef breeds at an average age of 995 days 
weighed an average of 1,506 pounds, while the non-beef breeds at an average 
of 1,008 days only weighed 1,359 pounds, at least suggests more rapid growth 
and possibly at some period of life a more economical use of food. However, 
it is quite certain that the improved beef breeds have no such marked supe- 
riority over the scrub in this respect, as many have believed. 


EARLY MATURITY. 


We must look further, then, for the reason of the beef steer’s greater value 
and consequent popularity. Early maturity at once suggests itself, but while 
it is an important quality, the difference between our beef and dairy breeds 
is not very great, although the advantage in this respect possessed by the im- 


*From data given in Henry’s ‘‘ Feeds and Feeding.” 
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proved beef breeds over the native, or scrub, is very marked. We have 
already seen that the beef steers reached a considerably higher weight at 
three years old than the scrubs and dairy-bred steers, and although weight 
alone does not constitute maturity, it is a fact that the beef steer does mature 
earlier; that is, becomes fit to produce prime beef at a younger age than the 
scrub; but this quality is not by any means the chief cause of his popularity 
with packers, butchers and feeders. 


DRESSED CARCASS. 


To find wherein the beef steer excels the dairy-bred steer, we must go to 
the dressed carcass. Here we find a marked difference sufficient to sustain 
all the claims made by those who advocate the beef breeds for beef. In fact, 
the buyers know the superiority of the beef-bred steer’s carcass so well that 
of eighteen steers tested by the lowa Experiment Station, the averagz price 
for Herefords, Short-horns and Angus, at Chicago, was $6.458 per hundred 
live weight, while the average price of the Holsteins and Jerseys was $4.75 
per hundred pounds live weight. This is a difference of $1.708 per hundred 
pounds live weight, or about 36 per cent in favor of the beef breeds.* 

This is a distinct and decided advantage for the beef steer, and it will be 
interesting, as well as instructive, to inquire into the reasons why the buyers 
made this difference. 

These reasons may be briefly stated as follows: First, the proportion of 
dressed carcass, or meat, to gross or live weight, is from five to ten per cent 
greater in the beef-bred steer than in the scrub, and the amount of loose tal- 
low and suet is much less; second, when the dressed carcass is cut up by the 
butcher there is in the carcass of the beef-bred steer a much larger percentage 
of valuable or high-priced meat than in the carcass of the scrub. 

The difference in the proportion of dressed carcass to live weight may be 
stated thus: A beef-bred steer weighing 1,000 pounds would give a dressed 
carcass of about 650 pounds, while a scrub steer of the same live weight, no 
matter how well fattened, would give a dressed carcass of only 550 pounds. 
Right here, then, is a difference of 100 pounds of dressed meat between ine 
two steers weighing 1,000 pounds each. A comparison of the amount of loose 
tallow and suet in their carcasses would show a like superiority in the beef- 
bred steer. In the Short-horns, Herefords and Angus above referred to the 
loose tallow averaged 13.2 per cent of the dressed weight, while in the Hol- 
steins and Jerseys it averaged 18.25 per cent. In fact, the Hereford steer 
weighing 1,022 pounds, only had 129 pounds of loose tallow, while the Jersey 
steer weighing 880 pounds, or 142 pounds less, had 165 pounds of loose tallow. 
In other words, the Jerseys weighed 142 pounds less, but had 36 pounds more 
loose tallow.* Tallow is cheaper than lean meat, hence the superiority of the 
beef-bred steer. 

In speaking of a test made between a dairy and beef-bred steer at the lowa 
Experiment Station, Professor Curtis says: 

“When these cattle went to market the Hereford commanded a price ten 
cents in advance of the highest quotations of any other cattle. He was one Of 
a car load to command that price. His selling represented a premium of ten 
cents amoung 1,700 cattle. Both of these steers sold on their actual merits. 


*¥From data given in Henry’s “ Feeds and Feeding.” 
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The other steer went on the same market, and was obliged to sell $2.125 below 
the top quotations, a difference of $2.225; or, in other words, the Hereford 
brought exactly 49 per cent more than the Jersey. 

“When they were slaughtered the Hereford steer dressed 67.5 per cent, 1nd 
the Jersey dressed 57.5 per cent; in other words, there was ten per cent more 
net beef in the Hereford. I will say further, that the Jersey was as well 
finished as it was possible to make it; no amount of feeding could have made 
him any better for beef purposes than he was at the time he went to market.. 
Both steers were in good form. 


FIG. 32.—The carcass of a well-fattened grade steer as cut up by the Chicago butchers, giving 
retail price per pound for the different cuts. 


“In addition to the ten per cent more beef in one of them, when the: 
slaughter test was made, the Jersey contained 190 pounds of loose fat; and,. 
in addition to that 55 pounds of suet, and the carcass dressed 763 pounds. 
The Hereford had a carcass that weighed over one hundred pounds more, or 
888 pounds. He was well finished, and in that carcass we only found 90 
pounds of tallow, as against 190 in the other, and 88 pounds suet as against 
55. Talow, at that time, was worth four cents a pound at wholesale, while 
choice steak was worth nineteen cents. 

“Now, while these steers were rendering equal returns for a bushel of corn 
consumed in the feed lot, while they were charging the feeder the same price 
for a pound of beef, in the market one of them commanded 49 per cent more 
than the other, and this applied to the entire carcass. 

“Now, you can readily see why the buyer put that difference on these ani- 
mals. It is their business to know—and they do know—what an animal will 
cut out on the block; but when the feeder does not recognize that difference 
he is cbliged to bear the loss. These steers were both good representatives of 
their respective type and breed, and while the Jersey had that large quantity 
of internal tallow, he had not the development and finish in the high-priced 
cuts that the Hereford had. He had fat deposited around his internal organs 
to the extent of one-third his entire weight, while there was not meat enough 
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on his ribs and back to decently cover his bones. The buyers object to that 
class of cattle; for, while they are finished, in the sense of being fattened, 
they are not finished in the parts that produce the high-priced beef.’’ 

Figure 32 shows the manner in which a carcass is cut up by the retail 
butchers of Chicago, and the prices indicated for each cut are about right for 
moderately high-priced cattle. . 

A good 1200-pound steer makes a carcass about like that represented, and 
if we put in one class all those cuts that sell for over eight cents per pound 
and into another all those selling for less than eight cents, we have the 
following: 

HIGH-PRICED CUTS. 


Name of Weight Price per Total 
Section. of Cut. Pound, cts. Value. 
eile OF OUNE Dea ee ee ene te eee 68 16 $10 88 
IPOTLETMOUSE 3a oo eG oo oe ee 92 22 20. 24 
SLO Rss oe ee SR re bbs Pore ee 84 18 6.12 
(GOB I Oa ere ae ed Oe esi Fes So ee 28 10° 2.80 
EVOUED Cl See as wee are ooo Fe uhe SAEs S 124 8.5 10.54 
Ota eer ae en tee ee ei es Oa 50. 58 
LOW-PRICED CUTS. 

Name of Weight Price per Total 
Section. of Cut. Pound, cts. Value. 
BNI CU Heeeree feet cen 2 at Ot Fe Sat he eee 24 a $0. 96° 
ate ee ees eee 112 4.5 4,04 
Ip a Tikes erent See Cer ee eas 22 3) 1.10 
(OT ANT) Fes CSI ae als CS os ir Ap 130 7.5 9.75 
Sites states eae eee wth ee 50 4 2.00 
SS ae eae ee Shae, ee Sees 24 3 72 
RO baer seek ee ae ee 362 18. 57 


The food consumed by this steer in making the 346 pounds that sold for 
$50.58 was no greater than that required to produce the same weight of meat, 
like the 362 pounds that sold for $18.57; but the type of the beef-bred steer 
enables him to produce a higher percentage of these high-priced cuts. 

Prof. F. B. Mumford, in a pamphlet on “Factors in Profitable Beef Produc- 
tion,” gives us the following data on this point: 


Weight of Per cent Porter- — 
Name of Weight Porterhouse house and Sirloin 
Breed. of all Cuts. and Sirloin. to all Cuts. 
MNOULNOMRS 225-8 < es eee ake 1,046 127 12.1 
ER EV ETON ss ee eat Se ee re ee O07 109 LO 07 
TS YEAH ACE 2 ty SO eee a spooe-- 980 109 oh By ak 
MIGUILDUNTCOY once eh ce an is Seah 824 82 9.1 


Commenting on these figures the Chicago Drovers’ Journal says: 

“The table is valuable in that it shows something of the comparative dit- 
ference between porterhouse and sirloin steaks cut from the pure bred and 
the scrub. We take these as given out from the Missouri Station, based on 
experiments there. The relative positions of the pure-bred or high-grade 
animals would possibly be reversed under another test, but the scrub’s posi-: 
tion would always be just where he is now. The pure bred has an advantage 
of forty-five pounds of porterhouse and sirloin over the scrub, which means 
an added value, at a good fair price of 21 cents a pound, of $9.45. It must be 
taken into consideration that these prices are for two cuts only, and that 
there must exist a similar proportion between the other cuts throughout the 
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steer, though the difference must necessarily be of less money value, since the 
cuts are worth less. . 

“The farmer must carry in mind that these are supposedly typical animals, 
and because the scrub steer is dubbed “scrub” it is merely because he is of in- 
ferior breeding and not from ill-health or deformity. We know of no better 
or quicker method of improving the money-making capabilities of the herd 
than by the careful and judicious use of a pure-bred sire of good type and 
quality.” 

FORMATION OF THE HERD. 


When the chief object is the production of beef, one of the special beef 
breeds should be selected. There is no good reason why a desire for a small 
quantity of good milk, such as would be given by two or three dairy cows, 
that may also be kept without inconvenience, should be allowed to reduce the 
quality of the whole beef herd to the level of mediocrity, or even to a slight 
degree below the highest excellence obtainable. But the question of which 
beef breed is to be selected is one of minor importance, which may well be 
determined by local conditions and individual preferences. In short, if a 
man has a fancy for anyone of the breeds, there is no reason why he should 
not gratify that fancy. However, the conditions under which the cattle are 
to be kept should be considered in selecting the breed. The question most 
frequently asked by farmers of this State when discussing the merits of the 
different breeds is, “Are they good rustlers?” In the true sense the highest 
and best type of beef animal is never a good “rustler.’’ Rustling and the 
highest beef production are incompatible. They are even more directly 
antagonistic than beef and dairy qualities. The business of the beef steer iS 
to convert large quantities of grass, hay, grain, etc., into large quantities of 
good beef, and at this he is an expert, but when asked to do anything else, 
for instance, travel long distances for a scanty food supply, or to live on 
“wind and water,” he is at.work for which he is not fitted, and consequently 
is a failure. He has not been bred for that purpose and his great size, early 
maturity and special beef type have not been attained under such conditions. 
The business of the beef steer is to be fat, and if he is not, the reflection is 
not on his breed, but upon his owner. Therefore, if for any reason abund- 
ance of food can not, or will not, be supplied, then, one of the dual-purpose 
breeds, because of their smaller size and better rustling or grazing qualities, 
will probably do better; and if this plan of cattle-raising is to be carried still 
further and the food supply and care reduced to scrub conditions, then, prob- 
ably the scrub will do as well as any, for, as previously stated, rustling quali- 
ties are not beef qualities. This erroneous idea concerning the value of rust- 
ling qualities in live stock and the inclination to depend upon nature, which 
has done much for us, to do still more, is costing the State of North Carolina 
millions of dollars annually. 

However, while the question of which beef breed is a minor consideration 
to be determined by local conditions and personal fancy, yet, the selection of 
good individuals of the breed chosen is of the greatest importance. Animals 
possessing the beef type in a high degree and from ancestors of the same 
high character of farm should be selected. It is not deemed necessary to 
discuss the nature and value of pedigree in this article, but it may be briefly 
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stated that the man who engages in the breeding of pure-blood animals and 
- does not take the trouble to familiarize himself with those individuals of the 
breed that have become noted because of their outstanding merits, is placing 
a very great handicap upon his chances for success. Pure-bred animals ot 
good individuality and pedigree can not be obtained, at present, for any- 
thing short of what seem very high prices to the average North Carolina 
farmer; but if he will bear in mind that the average price received for all 
the cattle of the pure-beef breeds sold at auction during the last year is not 
far from $200, he will not expect to get first-class animals for less than is ob- 
tained for average animals. ’ 

It is unfortunately true that, as a rule, Men are prone to engage in cattie- 
breeding when the business is booming and quit it at the first period of de- 
pression. This is always disastrous, for it means high buying prices and !ow 
selling prices. The business is one which requires years to reap the best 
profits, hence, no man can afford to pay high prices for foundation stock un- 
less he makes the business a permanent one. There are two plans upon 
which herds of beef cattle will be established. A few desire to raise pure- 
bred animals to sell for breeding purposes. This line of breeding, when 
thoroughly understood, properly managed and advertised, is.probably the 
most profitable, but few Southern farmers have had that education and train- 
ing in live-stock husbandry and are sufficiently imbued with the idea that it is 
a great and complex business, requiring the whole personal attention and 
ability of the owner to make it a success. Such breeding requires a consid- 
erable sum of money and ample facilities for furnishing the best of care and 
food in abundance; but even the man whose main object is the production of 
beef can well afford to breed a few pure-bred animals. If the science and 
art of breeding is not all wrong and the work of the last century useless, the 
pure-bred animal is superior for beef if he must be used as such; but there is 
always a chance to sell a few of the best to the neighbors for breeding pur- 
poses at something above beef prices. Therefore, if able to do so, the start 
may be made with a bull and two cows of pure blood and the balance of the 
herd of the best grade or native cows, carefully selected as to beef type, that 
are available. 

Selection of the Bull.—It is not economy to buy a cheap or inferior bull. 
We are frequently told that he is half the herd and, therefore, entitled to 
proportionate consideration; but when used on native or grade cows he is 
very much more than half the herd. He not only has a half interest in the 
parentage of all the calves, but when used on native or grade cows, by his 
stronger breeding, he also gives more than half their qualities to those 
calves. Therefore, if eight native cows are to be purchased at a cost of $200, 
an equal amount may legitimately and wisely be put into the purchase of a 
bull, even if he is only to be bred to those eight cows. Likewise, if $350 is to 
be spent in the purchase of ten good grade cows, it. is only fair and wise to 
spend an equal amount for a bull to breed to them. But a bull, according to 
the manner in which he is handled, may serve from 25 to 100 cows each sea- 
son; therefore, it becomes apparent that there is no economy in purchasing a 
cheap bull. Under no condition or consideration should any other than a 
pure-bred registered bull be used. No grade bull, no matter what his indi- 
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vidual form or excellence may be, is fit to use as a sire. An individually in- 
ferior pure-bred bull is infinitely better than the best grade when used for 
crossing on grade or native cows. The progeny of each is much more likely 
to be an average of his immediate ancestors than the counterpart of himself, 
therefore, the pure-bred bull, although himself inferior, will, through his 
Stronger breeding, or the superior qualities of his ancestors, produce much 
the better lot of calves. 

In brief, the bull selected should be a pure-blood of one of the special beef 
breeds, and should have the breed characteristics well defined. He should 
have a robust and vigorous constitution and possess great masculinity, but 
not coarseness, and above all, should be of the accepted beef type in the high- 
est degree possible. 

When the cost of a good pure-bred bull seems beyond the reach of any one 
man, good results usually follow a neighborhood combination for his pur- 
chase. There is no manner of doubt that a good bull is always a good in- 
vestment for any section. If he sires during his entire life a total of 200 
calves, they have only to exceed the scrub calf an average of $1.00 in value at 
marketing time to pay the purchase-price of the bull at $200. The difference 
in value between the half-blood and the scrub is, of course, several times that 
amount. 

Management of the Bull.—Under strictly range conditions, or when the 
pastures are large, or the cattle not constantly under the eye of the owner or 
an attendant, it becomes necessary to allow the bull to run with the cows; 
but these conditions do not exist on most North Carolina farms, and should 
exist on less. Nevertheless, the bull is usually allowed to run with the cows 
under the erroneous belief that it is the cheapest and best method of keeping 
him. When advocating that the bull be kept separate from the cows, we are 
frequently met with the statement, “I can’t afford to keep him up.” We have 
no hesitation in stating that if any man, under ordinary farm conditions, can 
not afford to keep the bull separate from the cows he can not afford to keep 
him at all, for, beyond doubt, the most expensive and troublesome method of 
keeping a bull is to allow him to run with the herd. The advantages of keep- 
ing him separated from the herd are many and important. Some of these 
are that he is not so likely to break out and become hard to control and he is 
always within reach; he may be much more easily kept in good condition, 
‘owing to less worry and excitement, which is important; the date of breeding 
and calving can be known and controlled; he is less likely to do injury to 
himself or to others; he will do four times as much service and get more, 
stronger and better calves. If given a lot large enough to insure sufficient 
exercise and afford some grazing the direct cost will not be greater than he 
is at all times entitled to and should receive. 

Shade for summer and shelter in winter are always necessary. .When used 
he should either be handled by a staff attached to a ring in his nose, or 
allowed to pass quietly into a small pen adjoining his quarters, ‘into which 
the cow has been driven. ‘ After one good service the cow and bull should be 
separated, the cow removed and the bull returned to his quarters. The ring 
should always be put into his nose while young, and although he should 
always be thoroughly under control, his treatment should be of the kindest. 
More bulls are made vicious by abuse than are controlled or corrected by it, 
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or than are naturally bad. If through lack of exercise, or other causes, his 

feet become long or out of shape, they should be properly trimmed. 
Selection of the Cows.—While the selection of the cows for the beef herd 

is an important matter, still, an occasional mistake may be made in selecting 
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Fie. 33. —Young Beef Animals from Native 
Cows Crossed with'a Pure-bred Sire. 

(From Soule, U.S. Dept. of Agriculture.) 
a cow without the serious consequences that would follow a similar mistake 
in selecting the bull. When pure-bred cows are desired, a thorough knowl- 
edge of breed characteristics and pedigrees is necessary for the best results, 
but whether pure-bred, grade or native cows are to be used, the beef type, or 
form, is of the first importance. Those who are now gathering herds of grade 
or native cows upon which to use pure-bred bulls of the special beef breeds 
can not afford to ignore the advantages of the beef form in those cows, no 
matter how cheaply they must be purchased or how few in number. It will 
not be difficult to select a herd, even of native cows, that for the purposes in 
view will be worth double another herd of equal numbers taken without 
regard to beef type or form. If care be taken to select cows of this type, a 
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bull of any of the special beef breeds when bred to them will get a large per- 
‘centage of excellent feeders capable of making high-class beef. When such 
a herd of cows has been carefully gathered, the quality and number of the 
herd may be rapidly increased by saving the grade heifers and breeding them 
to a bull of the same breed as their sire. 

In this connection too much emphasis can not be laid upon the necessity of 
persisting in the same breed started with. Nothing is more absurd trom the 
standpoint of scientific or practical breeding than the crossing of the breeds, 
if persisted in. It is not only fatal to all improvement, but certainly means 
loss of quality in any kind of a herd. 

It is inexplicable, yet a fact, that a large number of people possess the in- 
sane idea that crossing the breeds brings improvement. Nothing could be 
more ridiculous or false. The man who uses a Devon bull for two or three 
years, then, perhaps, a Short-horn for a year or two, and next a Holstein, or 
a Jersey, as has frequently been done in this State, is certain to own a non- 
descript herd of all and variegated colors, of all shapes and misshapes, and of 
no quality. 

The conditions under which cattle must be kept in this State are so varied 
that it is possibly not worth an attempt to lay down set rules for the man- 
agement of the cows of the beef herd, but it may be put down as entirely 
probable that unless they receive good care and liberal feeding the profits 
will not be large, and it is equally certain that the greater and better the 
care and the more liberal and judicious the feeding, the greater the net 


profits. 
SELECTION OF STOCKERS AND FEEDERS. 


The selection of stockers and feeders deserves more attention than it re- 
ceives from the few in this State who buy such cattle for grazing and feed- 
ing. The writer has seen many bunches of cattle picked up wherever they 
could be found, apparently without regard to their form or fitness for mak- 
ing beef, from which one-half might have been excluded and the net profits 
as the result of the feeding undoubtedly increased. 

By reference to a preceding section of this article we find an instance 
where two steers while producing a pound of gain at practically the same 
cost, still showed a difference of $2.2714 per hundred pounds live weight, or 
49 per cent, in their selling price. If any of us were going to sell a few tons 
of hay, or a hundred bushels of corn and heard of a buyer who would give 
49 per cent more than we could get on the regular market, we would not fail 
to spend considerable time, if necessary, to find the fellow who offered the 
higher price. Why not take as much trouble in selecting the cattle to eat our 
grass, hay and grain? They can only be regarded as a convenient and profit- 
able way of marketing the more bulky products of the farm, therefore we 
should see to it that we send our hay and grain to the best market—feed it 
to the best steer. It is quite possible to select feeders so as to have a bunch 
of cattle that when finished will sell from one to two cents a pound more 
than the average shipped from this State, which means a difference of from 
$10 to $20 on each 1,000-pound steer. This means a very considerable differ- 
ence in the price we will receive for the hay and grain fed them. 

All are familiar with the fact that flesh covers many faults in cattle, espe- 
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cially in the eyes of the inexperienced, yet a good judge is able to pick out 
with considerable accuracy the cattle that will feed best and make the best 
beef, no matter what their state of flesh may be. However, in the opinion of 
the writer, buyers are more frequently deceived in the beef-making qualities 
of cattle when real thin in flesh than when in fairly good condition. The 
average seller, if he has a lot of cattle thin in flesh and of poor quality, is al- 


Fig. 385.—An Aberdeen-Angus Steer. 
Farlane, Secretary American Aberdeen-Angus Breeders’ Association. ) 


(By courtesy of Thos. Mc 


ways ready with the old but deceptive story, ‘These cattle are poor, and are 
now seen at their worst; when put on feed tremendous gain will be made; 
they will fill out on the hips, and the huge paunches will contract, the backs 
will become straight, the legs shorten, the ribs will soon be covered with thick 
flesh, the hair will become smooth and glossy, and the transformation will be 
so complete, and the objectionable points disappear so rapidly under the in- 
fluence of food and care, as to make the cattle in a short time as fine a lot of 
feeders as can be found in the country.” 
This seemingly plausible argument deceives many, but is nonsense just 
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the same. No matter how poor cattle may be, if they lack the character- 
istics of beef animals—‘“the straight back and well-sprung ribs, the straight 
lower line and well-filled quarters”’—they can never have their conformation 
changed by any quantity of food, or by any sort of care. In fact, the scrub 
or dairy-bred steer, as he increases in age, departs still farther from the 
proper beef form. His shoulders and belly grow larger, while his back, hips 
and thighs seem to get thinner. He is increasing in weight to be sure, but it 
is in portions furnishing the cheaper cuts and in tallow on his inside, and 
not in valuable beef over his back, loin and hips, or in his thighs. No matter 
what he may weigh, or how fat he may be made, he will still be a cheap scrub 
and bring a scrub price on the market. 

The old saw, that an article ‘well bought is half sold, is nowhere better 
illustrated than in the buying of cattle for feeding for beef. The question of 
profit or loss in the operation is much more dependent upon the judgment ex- 
ercised in buying than upon any other feature of the whole business. If the 
cattle are properly bought, a good fair price for the feed consumed and the 
labor expended will almost always be obtained, but with careless buying the 
business is frequently a losing one, notwithstanding the advantage of cheap 
foods—cotton-seed products—with which we are favored. 
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Fria. 36.—An Unprofitable Feeder. - Fig. 37.—A Native Steer. 
(From Soule, U.S. Dept. of Agriculture.) (From Soule, U.S. Dept.of Agr.) 


The points essential to a good feeder are: A deep, wide, compact body, with 
straight back and under line and set on short legs; long, wide and smooth 
hindquarters accompanied by well-sprung ribs, giving a deep round barrel 
and even side lines; smooth, even shoulders, broad and level on top, and not 
developed in excess of hindquarters; a short, broad head with large mouth 
and massive, thickly fleshed lower jaws, and attached to a short full neck. 

Those characters, somewhat indefinitely described as “quality,’ and indi- 
cated by moderately fine hard bone, soft elastic hide and a fine silky coat are 
desirable, but what are known as good handling qualities are even more im- 
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portant as an index of good feeding prospects. These are an elastic skin of 
medium thickness, rather loosely covering even mellow flesh. This, of 
course, is influenced very considerably by the condition of flesh and care; 
still, an amimal with a hard skin tightly drawn over his bones is not likely 
to make a very profitable feeder. Other characters to be avoided in the feeder 
are: A long, narrow head, a slim neck, long coarse legs, with large rough 
joints, light flanks, small heart girth, rough es shoulders and coarse, harsh 
hair.’ 

It is not expected that an animal thin in flesh will present the same even 
surfaces and straight lines of the animal in better flesh, but the general form 
and frame should be such that flesh rather evenly laid on will produce the 
smooth plump form essential to good beef making. 

It may also be stated that a young animal in fair flesh and of a quiet or mild 
disposition is always more desirable than a real thin, wild or nervous old one, 
Of course, when first put on to full feed, the thinner and older animals may 
make more rapid gains, but these are usually obtained at a greater expense 
for food and will not be maintained for very long periods. 


THE CATTLE TICK AN OBSTACLE TO THE DEVELOPMENT OF THE 
CATTLE INDUSTRY. - 


The greatest obstacle to the development of the cattle industry of North 
Carolina is the cattle tick (Boophilus bovis), which carries the contagion of 
the disease known by the following names, throughout this State: Texas 
fever, tick fever, splenic fever, distemper, red water, bloody murrain, acclima- 
tion fever, town-cow disease, etc. 

Very frequently, as these names indicate, the owners little suspect the true 
nature of the disease, many of them being under the impression that their 
cattle died of some new or mysterious disease, when, in reality, they suffered 
from the well-known trouble, tick fever; but the cattle, perhaps, died and 
were buried, or hauled away, before the ticks became large enough to be 
noticed; for while the disease will develop in susceptible cattle within ten 
days after the ticks get on them, still, these same ticks do not become 
sufficiently large to be readily noticed until they have been on the cattle from 
two to three weeks. 

In North Carolina probably more cattle die from this one disease than from 
all others combined. The reason for this is that even in that portion of the 

* State below the Federal quarantine line, all of which is supposed to be infect- 
ed, not more than one-fourth the farms are infested with this fever-producing 
tick. The cattle on the other or tick-free farms, which, ag stated, are three 
times as numerous as the infected farms, are, of course, just as susceptible to 
the disease as those raised in New Gori: or Minnesota. This means that all 
cattle traffic between these tick-free and tick-infested farms must be stopped 
or heavy losses are certain to result. Many people disregard these facts, either 
through ignorance of the entire question, or incredulity as to the disease con- 
veying powers of the ticks; hence, the large losses which occur, amounting to 
thousands upon thousands of dollars annually. 

Probably the most heavy losers are those who buy cattle during the winter 
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or early spring to run on their pastures during the summer. Old pastures 
are quite likely to be infested and those having such tick-infested pastures 
can not safely buy up cattle to put upon them unless they are careful to 
secure immune cattle. These can be picked out with a fair degree of accu- 
racy by the scars or pits produced by the ticks during the preceding summer, 
but the best way to deal with the question is to exterminate the ticks in such 
pastures. Then cattle may be safely taken from any farm during the months 
of January or February. Until the tick ig entirely exterminated serious 
losses are certain to occur and the cattle traffic interfered with to an extent 
which precludes the best development of the cattle industry of the State. 

The quarantine restrictions now necessarily placed upon the Southern 
States by the Federal Government, in order to protect the cattle of other 
States from this fatal tick fever are causing a loss of not less than $5.00 a 
head on every animal marketed in or from this State. Another great disad- 
vantage resulting from the presence of the cattle ticks is the obstacle which 
they offer to the introduction of improved or pure-bred stock from the North- 
ern States. A great many more of our farmers would be willing to pay $200 
for a good bull if they did not have to run a great risk of him dying soon 
after reaching the State. Even if not more than 50 per cent. died from this 
disease it would then make a $200 bull cost the North Carolina farmer not 
far short of $450 when the chances of death and transportation charges are 
considered. 

Under present conditions cattle may be brought into that portion of the 
State below the quarantine line, or all that part of the State east of the Blue 
Ridge, with safety, only in some one of the following ways: First, if. the 
farm is free of ticks he may be brought to it during January or February 
with comparative safety. If brought in summer he should not be unloaded 
from the cars into the regular cattle pens, and must be hauled from the depot 
in a wagon, or be thoroughly greased over the legs and under parts of the 
body and led home in the center of the road where he will not come in contact 
with grass or weeds, and then thoroughly greased again after reaching the 
farm. 

Second, he may be taken to a tick-infested farm if, before his arrival, 
suitable quarters are prepared and the same precautions as above specified be 
observed in. his transfer from the railway car to the farm.. The quarters 
necessary to prepare on a tick-infested farm are as follows: Build a shed and 
yard in a field cultivated the year before and upon which no ticky cattle could 
possibly have been. Build a double fence around the lot, the outer being at 
least six feet distant from the inner. Arrange a pen just outside the outer 
fence into which the bull may be taken for service without crossing any 
ground except that within his double-fenced lot. Clean each cow of ticks and 
thoroughly grease her before admitting her to the breeding pen, and when 
served remove her at once and return the bull to his quarters within the inner 
fence. 

Third, cattle may be taken to a tick-infested farm, with only small loss, 
after artificial inoculation with the blood of a Southern animal that has be- 
come thoroughly immune as indicated by tick infestation the previous Ssum- 
mer. This inoculation gives the cattle a mild attack of the fever, which, 
after recovery, enables them to withstand a mild tick infestation. . This in- 
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oculation may be done in the North before shipment or after reaching this 
State. It should be done when the cattle are about a year old and during the 
winter. By this method not more than 10 per cent are lost and with special 
care the loss may possibly be reduced to 5 per cent. 

To encourage the importation of pure-bred stock the State Department of 
Agriculture will inoculate all animals brought to the State free of all charges, 
except for actual feed and care during the time necessary to complete the pro- 
cedure. Those desiring inoculation done by the Department should write 
the State Veterinarian and arrange to ship their stock direct to Raleigh dur- 
ing December and January. 

Fourth, those having tick-infested farms, who do not deem it practicable to 
clean them of ticks, should, in the opinion of the writer, import nothing older 
than three months of age. If calves of this age are brought South in the 
spring they acquire an immunity during the first summer in the same way as 
_ the native calves and the loss is slight. All calves are born immune, but they 
gradually lose that natural immunity by the time they are grown. If, how- 
ever, while they are losing that natural immunity, they get a few ticks on 
them, they gradually acquire an artificial immunity, such as is done by all 
native immune cattle. 

Fifth, the best plan of dealing with the question is to exterminate the tick 
on the farm and keep it free. This may be easily and quickly done, as we 
shall readily understand if we bear in mind the following facts concerning 
the cattle tick (Boophilus bovis): 

1. The female tick, when large and full of blood, drops off the cow to the 
ground. 

2. After two or three days she begins laying eggs and lays from 1,500 to 
2,500 during the next two weeks, 

3. In three or more weeks these eggs hatch. 

4. The young ticks (seed ticks) crawl on to the grass, weeds and twigs and 
“wait for cattle to come along, for as long as three or four months. 

5. The young ticks after attaching themselves to cattle remain there for 
about four weeks, when, having become grown and full of blood, the females 
drop off and begin laying eggs again. 

§. Ticks do not go from one animal to another. 

7. If the young ticks do not get on to cattle (or horses) inside of four or 
five months they die. 

8. Neither ojd nor young ticks craw] far and a fence with a rail or board On 
the ground will almost certainly stop them, but wire fences do not always 
afford protection. 

9. Eggs laid late in the fall when there is not sufficient warmth to hatch 
them will go through the winter and hatch out in the spring. 

10. Young ticks probably do not live through the winter in this climate. 

With these facts in mind several methods for the extermination of the 
ticks readily present themselves. 

First, keep all cattle and horses out of the pastures infested with ticks for 
one year, and the ticks must surely die. Of course, it follows without saying 
that the cattle must also be excluded from the same lots and lanes or roads 
used by the tick-infested cattle last year. 
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Second, if it is not practicable to entirely change the pasture, it is fre- 
quently possible to reduce the number of cattle kept and divide the pasture, 
allowing the cattle to run on half this year and the other half next year. 
This as certainly and effectually starves the ticks to death. 

Third, where the number of cattle is small and sufficient care exercised they 
may be run on the tick-infested pastures and still the ticks exterminated in 
one year. Feed along with the salt given, at least one part of sulphur to 
every three parts of salt. Take kerosene and any other cheap grease—half 
and half—and thoroughly grease the cattle once a week during the summer. 
This will prevent the ticks getting on the cattle and kill those already on, 
The under parts of the body up one-third the way on the sides and the legs 
only should be greased. If any ticks happen to get on the other parts of the 
body the weekly handling is almost certain to bring them to view, when they 
may be picked off and burned. Half-grown female ticks will lay eggs that 
will hatch, therefore all ticks taken off the cattle should be burned. Of course, 
thorough work is necessary to make this plan successful. 

If any of these three plans be put into effect not later than September 1st 
the ticks will be exterminated before the next spring. 


BREEDERS AND REGISTRY ORGANIZATIONS. 


American Short-horn Breeders’ Association, John W. Groves, Secretary, 
Springfield, 111. 

American Aberdeen-Angus Breeders’ Association, Thomas McFarlane, Secre- 

tary, 17 Exchange Ave., Chicago, Ill. 

American Hereford Cattle Breeders’ Association, C. R. Thomas, Secretary, 
Exchange Ave., Union Stock Yards, Chicago, III. 

American Galloway Breeders’ Association, Frank B. Hearne, Secretary, In- 
dependence, Mo. 

Red Polled Cattle Club of America (incorporated), J. McLain Smith, Secre- 
tary, Dayton, Ohio. 

American Devon Cattle Club, L. P. Sisson, Secretary, Newark, Ohio. 

American Polled Durham Breeders’ Association, Fletcher S. Hines, Secretary, 
Indianapolis, Indiana. 

American Polled Hereford Cattle Club, Warren Gammon, Secretary, Des 
Moines, Ia. 


HOW TO MARK CATTLE FOR THE IDENTIFICATION OF INDIVIDUALS. 


The following system of marking cattle is that used by the American Aber- 
deen-Angus Breeders’ Association, Thos. McFarlane, Secretary, Harvey, II1.: 

“Cattle uniform in color and without horns need permanent and ready 
means of identification. The use of ear tags, marked halters, tattooing, 
branding of body or hoofs, etc., have not proved permanent or entirely satis- 
factory. Notching the ears of a young animal marks it for life. The hair 
grows over the markings, but the marks remain and can be readily distin- 
guished. The objections to this method are not serious when compared with 
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the advantages resulting from certain identification of the animal. Such ear 
marks can be duplicated upon certificates of registry and thus pass from 
owner to owner, as a constant means of identification. As in this system, the 


EAR MARKS FRONT view 


F1iG 38.—Showing Form of Stamp for Marking Book. 


200 100 


500 


RIGHT SIDE. FRONT VIEW. LEFT SIDE. 
Fie. 39.—Showing Ears Marked. 


marks in case of error can not be rubbed out, care is required to secure accu- 
‘ racy. The operator requires a rubber stamp (50 cents) as per cut above and 
inking pad (20 cents), both of which can be had through the Secretary. 
With these he can stamp first a series of impressions of the head and ears 
upon the pages of a record book, and also upon a sheet of paper, notching and 
numbering the impression in the book just as he proposes to notch the ears 
of the animals to be marked, making the impression and marks also on the 
sheet of paper to correspond—then with this duplicate sheet in hand when 
doing the work he can be sure to mark the animals exacily as shown in his | 
record book.” 


EXPLANATION OF THE VALUE OF THE VARIOUS NOTCHES. 


A notch in bottom of left ear equals 1, two notches equal 2. 

A notch in top of left ear equals 3, two notches equal 6, three notches 
equal 9. 

A notch in bottom of right ear equals 10, two notches equal 20. 

A notch in top of right ear equals 30, two notches equal 60, three notches 
equal 90. 

A notch in end of left ear equals 100. 

A notch in end of right ear equals 200. 

A hole in end of left ear equals 400. 

A hole in end of right ear equals 500. 

A hole in bottom of left ear equals 1,000. 
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Numbers can thus be made from 1 to 1,000. In the absence of a special 
punch Dana’s “cattle ear tag punch” can be used (which can be had from C. 
H. Dana, West Lebanon, N. H.), cutting sideways (of the punch), a U-shaped 
notch, 5-16 of an inch deep by 3-16 of an inch wide. 


ExAMPLE.—Notches made as follows represent 217: 


4noteneinbotbom (OL left ican Saige. 52%e tis ws ote rie ee ar nee + 
2 notches 1D top. Of leftiear iegual s+. sic sotexca soe oes oe ee 6 
1 noteh: in pottom of TIZNT ear eOUaIG! 4s oe ak cee eee nied 10 
1 notch in end of right ear equals............- 2... enesesoccees 200 
é TOtal GUAT k paceage Veg oie ct ag ee re eer 217 


INDUSTRIAL STATISTICS, 1902. 


For some years past the August Bulletin has been devoted to the industrial 
progress of the State. Necessarily the matter must be tabulated in order to 
list as many industries as possible in the limited space of a single Bulletin. 
For some reason great reluctance is encountered in securing accurate state- 
ments of the milling, manufacturing and other industries of the several coun- 
ties, and while extraordinary pains were taken to secure accurate informa- 
tion, much has been omitted which should be recorded and thus swell the 
volume of ‘business done in the State. As many as four applicattons were 
sent to some counties, and yet the lists are not filled nor the capacity re- 
ported. It is especially to be regretted that:certain centers of industry ré- 
fused to answer any of the requests sent out. Hence it must be stated that 
while these omissions are apparent, the lists are as complete as it is possible 
to secure through the volunteer correspondence. In this connection the Com- 
missioner desires to thank the corps of correspondents, both the regular crop 
correspondents and the special reporters who have aided in gathering in- 
formation presented in this Bulletin. Their services are much appreciated 
by the Department and by the people ofthe State who are interested in the 
reports printed from time to time. 
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LIST OF COTTON MILLS REPORTED TO THE DEPARTMENT OF 


\ 


Name of Mill. 


Caldwell County— 


Catawba County— 


Chatham County— 


Alamance County— 


Holt Granite Manufacturing Co_ 
EULTOPA MIT US ites: OL eh So ceale t 
Say IVETE Se ee bee ee AN eae 
Wala Sor Min) ls Se ee heres a 
AKER ONT TI Si Sees i ee 
The E.M. Holt Plaid Mills —_____ 
PKETNC OMELET aoe a he eae 
Wairoa VPS rae we Bees 
Juanita Mills 


Aiamance: Mills. 2 ee 


Daisy rHosiery. Mills.) 22es7 e-. 
Burlington Hosiery Mills_______- 
Oneida VET TS Sata Sep ee ear er ea 


RTA VORA Viton CO; wo so secre PL 
Sp iGaveveNs b pls zien aeons he ee Leake 
Voorhees Manufacturing Co___- 
Adtamabhaw Mills 222202 
OSS pee Minin: ei oto! Ore A 
Paka pak, ME Ie Se ee 
Wiltetinias DIRS he cious orp nae ek 
Dixon Manufacturing Co________ 


Alexander County— 


Moore Mills 


Hargrave & Leak Mfg. Co______- 


Buncombe County— 


POSTE Valea VET eo eee ete 2 shee ek ae 
Wim. Whittham Textile Co _____ 


Burke County— 


AMpITIe wOLCOM-MAlIg 2 too ee 
Waldensin Hosiery Mills_______- 
Valdese Hosiery Mills ___________ 


Beaufort County— 


Washington Knitting Mill_____- 


Cabarrus County— 


Cannon Manufacturing Co______ 
Cabarrus cvPMis. 2 oO sk. ee eee 
Odell Manufacturing Co_________ 
bippards Yarn: Mills 225.23 ets 
1 iG DS eS eee ee 
Coleman Manufacturing Co.___- 
Gibson Manufacturing Co_______ 
Patterson Manufacturing Co____ 
Bleachery WEIS 2250 
CUMIN) NERS tees eS 
RISCAVO Var MILLIS eae Se 


Gwy n-Harper Mfg. Co______--__- 
Granite Falis Mfg. Co. o2s.-___- 
Ore 15 (05 aN a CR ea eS ae 
The Rhodhiss Mfg. Co___________ 


ING VLOEE OR RUISt te oats J a Or 


WEWtLON-ELOse DOIIh Ries 
Boe Shutord Mig, Co sao. 20 ees 
RPC DOSNT DINS 325 ee ee wos 
WIDICCU DEN ee a ae ees Be 
OTE. WET iste. wales yee 
Providence Millss.22. 255.224) 32. 
One Vela MENS. eos oo holes 
© i: Shutord Mfg; Cou... 


J M. Odell Manufacturing Co _- 
Srler City Wine. ase e es 


Post-office, 
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No. 
Spindles 


Haw River _____- 
Burlington ______ 


SSE_O gpa e ee weahlen 
Saxapahaw -_-___- 
Swepsonville___- 
Snow Camp---_-_- 


Wadesboro ._-__- 
Ansonville ______ 
Wadesboro ______ 


POSE tag ea oe ee | 


Vaildese ss 2k. Seal 


Hadley-Peoples Mfg. Co__------- 


Patterson... 
Granite Falls____ 
enor se feo. se 
RHOGHISS soe 


ES VUE: eee eae | 


87 mach 


27 machii 


7, 500 


’ 


6,000 


ines -St-4 
LIVES aes 


Siler Citys soo lke SSAC pies) PE oie adi we 


cea {9 je eS en 


2, 100 


Annual Capacity— 
Pounds or Yards. 


1,500,000 pounds. 


1,000,000 pounds, 
500,000 pounds. 


800,000 pounds. 
2,340,000 pounds. 


740,000 yards. 
200,000 pounds. 


1,440,000 yards. 
300,000 yards. 


780,000 pounds. 
1,800,000 pounds. 
5,000,000 pounds. ° 


41,600 dozen. 


13, 590, 000 yards. 
2,500,000 pounds. 
24,000,000 pounds. 
250,000 pounds. 


2,000,000 pounds. 


800,000 pounds. 


750,000 pounds. 


600, 000 pounds. 
8, 000,000 pounds, 


600, 060 pounds, 
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COTTON MILLS—Continued. 


4 : No. No. Annual Capacity— 
Name of Mill. Post-office. spindles} Looms. | Pounds or Yards. 
Chowan County— 
Edenton Cotton Mills ~--_----_-- Hdentons....855 6, Wa Nctecsne 600,000 pounds. 
Cleveland County— 
Cleveland Mills No. 1_------- ---- Cleveland Mills 207 ea ae 
Cleveland Mills No, 2------------ Lawndale —__-__- HU Ut Bere ee 2,125,984 pounds. 
Double Shoals Mills__----------- Double Shoals___ Hp Ua) et ia Se 750, 000 pounds. 
IBELNPOMURVLL Soe eee ae heey. oe Serene Di So0 lee oe 
(aurel Glen: Mills so-s3 2 2352s Oe ee Se el eee ee ee ee eee 
Sirol y2 Malis 2 ee eee soe oD i peas easy toe 6, 600 250 ; 3,900,000 yards. 
BW tral O eMs ss eons he ee Stubbs s-eea BOO a) et eee 282,960 pounds.,. 
Enterprise Mills —.--------__----_ Kings Mountain| 2, 650 130 | 300,000 pounds. 
ROEM eAME IG: reve tee ee POINT caste dik 6 cate De LO0di seem see a 
Williams Knitting Mills ----_--- co CL | ce ee ne tae 
Waco initting, Mills--2 = WACOM. tse meee 27 machiines -____ 30,000 pairs. 
BUrbOMe Vii esses ee ee Shelby s2tsese== Sp LOO Meese eee 
Shelby Knitting Mills_-----_--_. Pehl 8 LO Mipch ps mies ee ~ machlines -____ 
Craven County— 
Claremont Mills =e. 43s ING WB CII 2 esol te ee ee eee : 
Southern Hoisery Mills Co.__--- SEDO LO} fubeerin peal hoe 191 macjhines___ 
Cumberland County— 
Hoit-Williamson Mfg. Co__----- Fayetteville ___... Eo OU aie eee nee 700,000 pounds. 
Holt-Morean Mills. 22-52-2225 far § VG ie Set ee mele 10, 000 300 
Tolar, Hart & Holt Mills__-_-_-- pectebiy¢ K 0 Sars aheaetbee sree Ook LOS 044 ne ee 1,000,000 pounds. 
Fayetteville EN Bi 0 ESP ear (eae 6 1 9 aula Recor A sees ube yl een 
Gatay cette Mills 222 3 Se 6 Va see ee Ser, 40 machiines _____ 
Hope Mills Mfg. Co_---__--_____- Hope Mills: 2222-5 13, 000 750 
Beaver Creek nud. Blu Milige-2 6" Mos ee ee ais |e ak 
Cumberland Mills=—- <=. 2-55 -—- Ginna eos 3; 000), /oss5.- ea 
IManChester- Willis ss oe es eee Manchester_-_-__- pie Ye arses eg So 
Davidson County— 
Weenrroaib Millis. 2 eet eee Lexington _~-_-.. 11,976 453 |.2,184,000 pounds. 
INO Koms Mills see ee Sh See Bae 6 KOE ied ent ory es 12, 000 520 900, 000 pounds. 
Davie County— 
@ooleemece Nils cson tae teensa = Cooleemees = = 25, 000 800 
Dnrham County— ! 
Durham, COs. seo | DUT hanre sees 23, 500 692 
Edgemont Cotton Mills --_----_- poe CO Seth eke any | eee eee ene eee 
(Pearl aVirl Ser eos eee eee EO Oman tee ame 10, 836 210 
Commonwealth Mfg. Co --__---- she Oe eames 1 O00! se Siok Bee 1,500,000 pounds. 
Golden: Belt Mic. Co = so Se LOLs eee rs a fee 7,500,000 pounds. 
‘ F : 7) | (1,878,000 yards. 
He Poster y Sis -<---<——>. ----0.0_-_--------=- mules. | mach’s | (117,875 dz. stoe’gs. 
Wilh Vi fo CO sa eee see eee West Durham-_-__| 25, 088 9 5, 700,000 pounds, 
WillaraNiterC Ons se ee ee Willardsville____ SOO ali te rete 360,000 pounds. 
Edgecombe County— 
Tarboro Cotton Factory--------- AT DONO swat meses 13, 000 200 | 5,000 bales. 
PountaimeVilise sel ssee oS Se eee Cl areata 0; SOO seer eae 940,000 pounds. 
Riverview Knitting Mills_---_-- sh Sel 8 EG ee ope Be AP Sa Ia ER el OL Sa | 
Tarboro MLIS. NOs ee we eee Pee scl 6 £6 act eg nee, oP al ose DN, ee aaa 
ae OrO AMalIST NOs oa teres eee, Wass 6 Koya Spee ones ea, pac OOO Le eerie Ee 
Runney mede Hosiery Mills__---|-___ QOS ac. oe ea 120 macjhines____| 175,000 pounds. 
Forsyth County— 
PISO EIS oo ame emits on ‘Winston-Salem - 5, 184 200 | 8,220,235 yards. 
POULNSICe MitAO oO teas. ee eee dose 10, 752 168 | 1,300,000 pounds. 
Twin City Knitting Mills_._-___|____ (6 Yep eon 26 machiines _____ 
Winston Knitting Millsos. 2 2-2 do 22 26 machiines _____ 
Davis-Crews Knitting Mills ____:|___-do_____________ 28 mach'ines _____ 
The Greenfield Hosiery Mill ____ eee .-.-| 24 machijines _____ 72,000 dozen. 
NAICLOEILOSLORY Vill see Soe ee Oe ee 12 machijines _____ 
Shamrock Knitting Mills_______ Winstonbelesi? 243 mach ines _____ 
5 UR ee NUK HU Veal ON Ole ene ete eal eee mS WOR. eee eee. 40 machines _____ 
Franklin County— . 
sterling Mili eee eH re Kol mbO Lee G, 290 ees 2,000,000 pounds. 
|Web Ue y oY BABS Re kak eae See aurel eae es OOO Heese 
Gaston County— 
Sane ees ere ee A eee Stanly Creek ____ LTE 60) ke ta cel 
uckasseree MINIs. nce | Mb. HOY o.oo i 18 el Mate Re 1,080,000 pounds. 
Me Aden Vilign esa aoe ten McAdensville -_| 15,000 7 potas ee’ 
Cherry ville MilIs - 20s ceeeae Cherryville ne 2 6, 656 192 
Spencer Mountain Mills —__.____ Rowells esac a SSS | eee 909,000 pounds. 
Towel Mills ssc eet Sees Ko easton HE MS, I i Goer 
Mventon, MUS 2 cece. eee ee Gastonia 22202 G-a00i toe eee | 620,000 pounds. 
Gastonia Mip Gocco 2 sees Ne oi 6 Ko eet eee cea 9,500 136 | 1, 000, 000 pounds. 
oe Ree eee ae Semone nes Fe ee eae: ? id 300 | $00,000 pounds. 
oem as mai pal os ss pas bn a a Ga pee oR oe es 6 eS ERE uf et 
NOOEHA MILs. oss 2 aes ee Hou eee 9 000 208 100,000 pounds, 


1,300, 000 pounds, | 


Pe se J 


Pe. Sa ae ee se 


ee ee el eee ee 


E 
x 
: 
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: COTTON MILLS—Continued 


.| 21 knitte 


hines. 
200 
ines. » 
ines. 
ines. 


ines. 


P No, 
Name of Mill. Post-office, Spindles 
Gaston County—Continued. 
PMP LON. Mills Ss ss tee Gastonia --_.--_- 6, 272 
WsOTowe Millis Soo ek Se A Oo Peete meine 25, 000 
POMPRNCLRE MEMS te ee ks Bessemer City_-- 9, 820 
Bessemer City Cotton Mills_---- Hayes Ny PRR R sty g te 9, 200 
Mims Manufacturing Co_______- NEG BEE Oly 22 ee = 8, 000 
LG IO NERUDA ce os ee rae Ree OO ae Stee 2, 250 
Mountain Island Mills___------- Mountain Isl’d_ 6, 250 
ating Mills sha es Dalles a7 sae ca 4, 160 
Catawba Electric Power Co -_-_- Mountain Isl’do_|_.-_______ 
AIA a ERT (od bh. Gee eee eae le Cherry ville_____-_ 1, 682 
Gaston Manufacturing Co ______ RTA Les ae a elie SP Ae ci eh 
REPRO IMG. Mi aolliys = s-2 1, 986 
High Shoals Manufacturing Co_| High Shoals____- 5, 000 
Chronicle Cotton Mills --_______. Ja{elli onKopatec see 5, 000 
lula Cotton Mills_------_-_---_-_ Kings Mount’n - 5, 000 
Cora Cotton Mills_-_--_--_-_._-_- EIA O EIS hos ern , 284 
ADAH go gesse/ Dal UU I eared, DR aa Pat FS 6 Ko rar ses ake ce sell eee Wed 31) 
Crowder’s Mount’n Cotton Mill_|-__.do_-_______-__- 8,500° 
Kings Mountain Mfg. Co-__--_-_- See Oe een se aes 4,992 
Harden Manufacturing Co-_-_--_- Harden e282 2, 080 
Granville County— 
Ortonda Mills @rease oa eee eee Oxtordeness=cu 6, 120 
Guilford County— 
evolution Mills: <2. Revolution -____- 14,000 
Toickomiupa, Mills 22 -- ose Greenshboros sess Ope 
Oalcaaler Mi lism == 2 sete Jamestown-_-_____ 5, 3800 
Hiawatha Manufacturing Co --_| Gibsonville_____- 3, 744 
Mt. Pleasant Manufacturing Co_) Kimesville ~_-__- 2, 000 
Proximity Manufacturing Co___| Greensboro_____- 18, 000 
Minn ColasMalis ss s) o2 See as Gibsonville______ 2, 000 
Halifax County— 
Roanoke Mills Co., No.1-------__| Roanoke Rapids} 14,336 
BoanokeMillst@o;NOn25 a2 2 le etd Obese ees ee 2, 3800 
United Industrial Co --___-_-____ Rene Seth ae i ee co aN ee ee 
Weldon Manufacturing Co_-__-_-- Wicldonte=s vers: 2,016 
Sectlond- Neck Millsi22< 2 2-5 Scotland Neck-_-_| 110 mac 
Rosemary Manufacturing Co_--| Roanoke Rapids 6,0 
Littleton Hosiery Milis-__.______ Erttletom.- 22 == 56 mach 
Crescent Hosiery. Co=-_.-=--_~_.- Scotland Neck-__} 103 mach 
Ee Siteri so. ee a ae Seen MO meses es eoeers 30 mach 
Henderson County— 
Hart Manufacturing Co -________ Ha buwOC kw = 75 mach 
Hendersonville Knitting Mills _| Hendersonville _}_________- 
Hertford County— 
Winton Knitting Mills___-_____- Wanton == 222-5 18 mach 
Iredell County— 
Statesville Mills 1-2-2 228s o Statesville .._-__- 10, 000 
Mooresville Mills #2 2822552252. Mooresville______ 8, 736 
Tornersbure Mills- 2 )==-3- 222s Turnersburg ~.-- 1, 600 
Johnston County— 
Siiichneld Mills. 222 =2- 2s =| Smithield2= 2 = 5, 000 
CRAY bOMSNIILIS fees un ee ee Clay tones 2.22. 5, 120 
Lenoir County— ; 
Kinston Cotton Mills___-_-__-_-- KGIMS tomy saeeeee== |) 10250 
Orion Knitting Mills ~_-.-___.__- SAUL O Bessa barca: 110 mae 
Lincoln County— , 
baboratory Millsos2 6 ass 225. Lincolnton -__--- 5, 025 
WCOTH VEINS as aee eee ee TSG Onsen ae 7,000 
PIE ALON ePVET IS See nse il Se QOS see e bes ee? 6, 600 
Willow Brook Mills -_---__-_-_-- Be SOO eae tas essence eee 
Indian Creek Manufacturing Co |_--.do____--__-___- 2, 080 
Long-Shoals Mills ~.--------._-__ Long Shoals-_-_-_- 7, 280 
De Liisi bl isis oa ee ee Lincolnton _____- 2,000 
Daniel Manufacturing Co_____-_- ~ ie 6 0 Foto ee ie ie oe 8, 000 
DPPMOME NEG i oo esse ete ae Be AOI OE eee es ee met 
BVAIat MT TaK Se soe eset ek Ee aS easiest ine ern fer oe ear ok 
Jour Rudisill Mig. CoO a 22525. eee Om msee aoe aes 30 mach 
Mariposa) Mills... 2-252 -.-sa Mariposa -________ 2,500 
Indian Creek Knitting Mills--_-| Dora ~___________. 15 mach 
Mecklenburg County— 
O05 Fol 8 A ee nee ae eat ee Chariotte as 22.5 8, 000 
Alpha Mills..__._..---..--------~= 22200 ~ 2222-52 25--|5--2- ~--- 
Highland Park Mfg. Co -_--_---- AS: (0 Sat Ee 7, 000 
ATICT LOU. WERE 25. ones ec es Sea CLO see ecu 10, 000 
WACIO WINNS 2 Secrrsoes ab ts oan He Yala epee seed aes 12, 672 
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Annual Capacity— 
Pounds or Yards, 


5, 200,000 pounds. 


Madras goods. 
700,000 pounds. 


600, 000 pounds. 


1,440,000 pounds. 
1,200,000 pounds. 


900,000 pounds. 
288,000 pounds. 


2,500,000 pounds. 
360,000 pounds. 
1,500,000 pounds. 
374, 663 pounds. 
15,000, 000 yards. 
700,000 yards. 


1, 637,147 pounds. 
hines. 


ers. 300, 000 Ibs. cott. 


750,000 pounds. 
50, 000 dozen., 


1,000,000 pounds. 


416,000 pounds. 


400,000 pounds. 


1,200,000 pounds. 


REPORT OF THE 


COTTON MILLS—Continued. 


Name of Mill. Post-office. 
Mecklenburg County—Continued. 
MaenolianM Wiss ccees oe eS Charlotte —._---_ 
TGOUT SR Vil se aee aoe ees eee ae IOS eR 
Crowley Manufacturing Co _---- Oe Sane, eee 
Dre Oe kenObins COsa22 ae patesist Coe EM Neer See OO 
Cianlopte MASS: ce6 a ee See 2c dO store ee oe oe 
Orient Manufacturing Co —------ EGOS ae ees 
hiZa Deb MAIS. 2eet os Sea PRO sees eee 
Barnhardt Manufacturing Co 2_|----doss_ 22 
WHeaowick Mills 2225: ete se AAO cee ee ee 
Charlotte Cordage Co__---------- PE eAL( C0 Pee eg ee 
DOVE NLS. 2 eet ee ee Pineville -_ 
AN GHOTIMAIS: 222s oe eee Huntersville —___ 
Cornel usiViilisstss— 7 ee Cornelius £22522 
Linden Manufacturing Co __---- Davidson 2-2... 
Wirein Miilise 2 oee ses oe oe Ba nbersvil ieee 
Moore County— 
Sanmrord Sid WS --eee ee ee PantOriles ee 
High Falls Manufacturing Co --| High Falls_______ 
Cameron Cotton Mills_____--____ Cameron: 232 === 
Eugenia Manufacturing Co_-_--_- Jonesboro —s2--- 
Montgomery County— 
Smitherman Milis.2.---- .222-2—- EY OV ee Sea ee 
Caipelsie SMITIS 28 te ee ee Se Orn ae an 
Yadkin Falls Mfg. Co ----------- Milledgeville - SS 
National Manutacturing Co <|2:2-do 2.4 8s 2) 
Nash County— 
Rocky Mount Mills____._-_______. Rocky Mount___ 


New Hanover County— 


Wiilhimin eto nails S35 See Wilmington ___- 

TCL OMG METIS sae Sets ee coe ee 8 WO Shearer 
Orange County— 

FOO Wiig ss ie a ee eee Hillsboro. 


Blanch Hosiery Mills 
Pasquotank County— 

Elizabeth City Mills_-----. -_-__- 

Elizabeth City Knitting Mills 
Person County— 


Hox boro CottoneMills 2222-220 HOXDOKO sects] 
Pitt County— 
Greenville Knitting Mills_______ Green ville _-___ { 
Polk County— 
IPEVOneLOsSiery: NiNS2 3.52. seo AG yee eee 
Randolph County— 
Randleman Manufacturing Co_| Randleman _-____ 
Worth Manufacturing Co., No Worthville ______ 
Plaidville Manufacturing Co___-| Randleman _____ 
Marie Antoinette Mills__________ SZC SoS, 
Naomi Falls Manufacturing:Co_|__.-do_.---_.-_____ 
Randleman Hosiery Mills ~----- Me AY [Os pn Ee 
Pearl Hosiery Mills..2- 2-23-22 LEAL OME Aes Pee: 
Worth Manufacturing Co , No.1 AW ortiwiiie eh ee 
Enterprise Manufacturing Co_--| Coleridge —__. ____ 
Columbia Manufacturing Co ___| Ramseur ___.____ 
Randolph Manufacturing Co___| Franklinville ___ 
Franklinville Manufactur’ g Co- do bah Sir eh oe 


Worth Nenu Ribeari he OOo; No. 2 Ganten Falis___. 


Richmond County— 


Roberdell Manufacturing Co____| Rockingham ___- 
Pee Dee Mfg. Co.,1l and 2 ek Sens | OER GC) J ne eae ee 
Steele’ Ss Mills ce a ee TO ee CNG RA aaenent Aa Be 
areat, Falis*Manufacturing Oo_2|- dese a 
Midway IVEDIIG seen Boe hel Send renee ee 
Ledbetter Manufacturing Gorse: TORO etegrreace ss an ina 
Textile Manufacturing Co _____|_-_. GOweae A er 
Robeson County— 
Lumberton Cotton Mills________ Lumberton______! 
Rockingham County— 
Edna IMIG 6h oc oe eR See <2| Reidsville. 
Leaksville Cotton Mills ____2___. prey ce 
INapihuckeb Milis:. 2 oe Neen aoe CO Be oad Ne 
Ta hyp MET Sze 5 Sore oe eae cet PC 10 Votes ok ue ON te 
Mpeay Meese eae al eas COR eee aa eae ae 


No. 


No 
Spindles Looms. 


26 machii 


0, 000 


‘120 machii 


5, 016 


14 Knit. 
Frames 


1383 mac 


Annual Capacity— 
Pounds or Yards. 


21 ma- 
chines. 


hines. 


1,000,000 pounds. 
500,000 pounds. 


0 
- | 1,040,000 pounds. 


480,000 pounds. 


972 bales cotton. 


300,000 pounds. 
5, 000,000 pounds. 


1,500,000 yards. 
816,000 yards. 


2,311,390 pounds. 
1,000,000 pounds. 


1,200,000 pounds. 


850,000 pounds. 


1, 250, 000 pounds. 


31,300 dozen, 


360,000 pounds. 


2,500,000 pounds. 


600,000 pounds. 
6,000,000 yards. 
1, 680,000 yards. 
1,200,000 pounds. 
668, 224 pounds. 
1,040,000 pounds. 


3, 986,849 yards. 
2,300,534 pounds. 
9, 284,068 yards. 
2,500,000 yards. 


480,000 pounds. 


1,040,000 pounds. 


700,000 pounds. 
000, 000 yards. 
500, 000 pounds. 


4; 
8, 
2, 
1,500,000 pounds. 


Pi th he 
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Name of Mill. 


Rockingham County—Continued. 
Wa dison MENS e os Sr ate Soe ass 
MAMOU ati Nike ee seen ee 
AL Nea Ovae MET e tee 

Rowan County— 

SalishiiryeViilish 2s eos. soe 
Wan Cec Millen tara a Se eee 
Kesler Manufacturing Co_------ 


Rowan Knitting Mills ----_----_ a 


/ Littman Mill & Braiding W’ks_ 
Patterson Manufacturing Co-___- 
Toye VLS COs = soe Seek ee 
Salisbury Hosiery Mills_---.---- 

Rutherford County— 

The Henrietta Mills.-.._________- 
Phoemlorence Minis o.—= 2 ee 
WOVi Min Se ee ee ees ea 
Carglecniy Mills: sees ye ne Se 
COLTSIG Ge METIS oon ee ee eS aN 
Scotiand County— 
Scoulana oe Millistis se ost ee 
Lenroladaawe jaro (py BUN YS ahs ees eS 
PICK SOUT iISs es ne eee Oe ee 
MAA ep Siac ot ee ee ee 
‘Springfield Mills..--------_---__- 
Stanly County— 
Norwood Manufacturing Co---- 
WriscassetiMills 2-022) 2 ss 
Efird Manufacturing Co__-__---- 
Windemere Knitting Mills -___- 
Surry County— 
Eau SAVES eee eee soe 
Piney eis se eee Oe 
Ha 7ICAUrs he VELISs <2 ee 
Havre blu viilises ses 2s 5 
Chatham Manufacturing Co___- 
Elkin Manufacturing Co_______- 

Union County— 

Monroe Cotton Mills -__--_----_-_ 
Rodman & Heath Cotton Mills- 

Vance County— 

Henderson Mills:.---....2-_--__- 
Seaboard Knitting Mills ____--__ 
iEFarrieueeVbriig ares Ja s- ee 

Wake County— 

PINOT VES. er rane es Sees 
AN CIS SVEN Gye are eS ok 
Caraleic@ ny Malls eee sa ee 
Melrose Knitting Mills_----_-__- 
IN CUS Gyr 1S ae tet le es ee See 
Raleigh, Hosiery Co_ 2 .---=:-- 
EPO VES. tes ae aes 

Wayne County— 
Wayne Cotton Mills_---_-------- 
Borden Manufacturing Co ___--- 

Wilson County— 

Wilson Cotton Mills___--____-__- 


No. 


No. 


Spindles} Looms. 


Annual Capacity— 


Pounds or Yards, 


Laurinburg _____ 
Laurel Hill 


4,080,000 pounds, 
1,785,000 pounds. 


200,000. pounds, 
900,000 pounds. 
8,400,000 yards. 
1,522,872 yards. 
60, 000 dozen. 
11,400,000 pounds. 


3,600,000 pounds, 
33,800 pounds. 


1,000,000 pounds. 
700,000 pounds. 
600,000 pounds. 


600,000 pounds. 
2,200,000 pounds. 


800,000 pounds. 


3,000,000 yards. 
1,700,000 pounds. 
5,000, 000 yards. . 


900,000 pounds. 


1,000,000 pounds. 


492.0 REPORT OF THE 


LIST OF WOOLEN MILLS 
REPORTED TO THE DEPARTMENT OF AGRICULTURE. 


; No. No. Annual Capacity— 

Name of Mill. Post-office. Spindles.| Looms. | Pounds oe tera: 
Leaksville Woolen Mills___---_- Leaksville2-=-22- 1,300 40 | 3 sets cards. 
Chatham Manufacturing Co-___-| Elkin -___-----__- 5 sets 75 | 800,000 ibs. wool. 
Reem/’s “reek Woolen Mills__--- Weaverville -____ 210 5 
g GUS sed SE Ei Gk et pipet ms ake re MO ee tele Winston-Salem _ 3 sets 50 | 307,244 yards. 
Je Nee BaErthe ee e ee  eS Fayetteville _____ 1 set'cards. 
Rienland= Mills..2 2: == oes) Waynesville: 260 6 
North brook (Malisie = see e ee so Hull’s X Roads__ TSO ee ee 
Willow Brook Mills -----------_- bincolntomss=-- 240 4 
Alpines Mills222 see core sae a EZ Cla ee 500 22 
Southern Woolen Mills___-_____- Kernersville____- 288 5 | 30,000 yards. 
Catawba Woolen Mills-_---_--_- Plated s= ees DOO ssa eee 12, 150 lbs. yarn. 
Southern Woolen Mills —-------- Blackburn: 1 = -- 240 i | 4,000 lbs. wool. 
VanDeventer Carpet Co_____---- (FreCNSHOVO Le "aes eee 80 
2SATOUELS YOUN seit cee eee Mooresboro-__-_-_- 2 sets|cards. 
Gwyn-Harper Mfg. Co._____.____ Patterson == 480 al bs. 
Dixon Manufacturing Co —_____- Snow Camp----- 700 18 


LIST OF SILK MILLS 
REPORTED TO THE DEPARTMENT OF AGRICULTURE. 


1 


: No. No. Annual Capacity— 
Name of Mill. Post-office. Spindles.| Looms. | Pounds or Yards. 
Ashley & Bailey Co__--__---_--_- Kayettevillec == |2) 2. = Se 125 
‘Patterson Textile Co-__-________- Roanoke Rapids |____________ 80 | 500,000 yards. 
Wadesboro Silk Mills ~-------__- Wadesboro -_-_--_- 15,0004 Gee es eee : 
MISCELLANEOUS MILLS. 
Name of Mill. Post-office. Annual Output. 
Alamance County— 
White urn tune! Oss a. arene te eons Mebane s= -ee2— $200, 000. 
Continental Chair: Cosi) se se Sees GO see see eee ae 6,000 dozen. 
“Scott-Mebane Manufacturing Co-_____- Grahams Ses Overalls. 
JAE Ge Lis bMS ee eee oon ee ee ene Burlington _____- 
George Wa DR OM yes ees nee Sn eee eee Blind and Sash. 
Georgeuws Anthonys sees ee eee S02. | Broom and stlan ales 
He Te Wwilliamsonedg Cones. eo oe eee MSO ez eee ee Shirts. 
Home Ice Refrigerator Co__---____.____ Bot “LO ene ooo see 3 
Burin eloneComm: OO csast ane eee Soo OE Aaa re ieee 
Alexander County— _. 
Alspaugh Roller Mills_2-._ 2-2 - Taylorsville _____ 500, 000 lbs. 12, 000 bushels. 
Taylorsville Flour Mills._..----_._____- pasa A 8 Vo bcp Se hos 15, 600 barrels. 
Campbell® W tlliams.-.3 2.2 cote EAC Os tence aera Locust pins. 
INS TORGGrRCO We oie at uae te Ses | ¢ oar ober Sash, doors, ete. 
Wa Gis: GaaNVe Daten se sen ses See Parie@s.2 Stace. wee Flour. 
Bowman, Rink & Ekard_______________ Polyearpee-eo 
Campbell & Williams______._________- Vashtts 2 aeree: 
iddeniteshOllen Mills ==) Nee 2 ee Hiddenite —______ 
Alleghany County— 
Looker Murnityre COs tees. ese Hooker=eso 2 
Sparta Noller Mill sie eee Ny] OF: WM sb eee ie tae 2 
BiCreek Holler Millses22- 2 seers El Creek____. -___ 
Anson County— 
Anson Oi1land Tce Cols 232s sa see Wadesboro... 
FD Pinkstoned: SOM esr ae ees ee Ore Meee ee ee Vehicles. 
Dal Taylor So SOn2 isso en een eee UCI Wo Viera eat tA ee Vehicles. 
IBPASLUS COM Ome os ener soy meaner el USL UL Oe see es Brick. 
Morven Milling and Ginning Co______ Noryenveer ts 
Pee Dee Hardware Manufacturing Co_| McFarland ______ 
PCG yaw slab aby Gl go Wek as Oa EL hy Re em Goodman _______ 
Goodman Pannvery. - tote ter ner eet Polkton 22. = 


: 


COMMISSIONER OF: AGRICULTURE. 491 


MISCELLANEOUS—Continued. 


J.H.Sexton, Saw & Grist Mill & Gin =.’ Winnabow -_.--- 


Name of Mill. Post-office. Annual Output. 
Ashe County— 
@resion Witton Cozens ate Grestomse.— wee 
ReADrDy ae County— 
MC Ox, Saw Mil ce ioe oe ee Blounts Creek___ 
M. M. Hill, Gincand Saw Mall e222. Chocowinity —__- 
J.A.H. Tankard, Gin and aoe Mill-_| Yeatesville ___..- 
W.#H. Wilkinson, SSEeHY ely GU ee ea Sar Leechville -__.._. 
Wim. Schuette, San Mlle hee oe oe Belhawen' 222-22. 
Surry-Parker Mill and Machine Shop_| Pinetown_______- 
Surry-Parker Tar and Chem. Works __|-_--do____________- 
J.G. Hodges, Saw and Grist Mill _____- Minneola________ 
W.S.D. Eborn, Malland’ Ging te PU V.ONe eee 200 bales. 
C.H. Brooks Lumber Co______________- Sahin 
A.N. Waters Shingle Co _________.____. Minne ola 2s 2.8 
JB; Kellingsworth Gin and Mill Co__| Beckwith ________ 
Benj. Chauncey, Saw 1 5 WN pees he Se Be UME eee Se 
ISevarsh, ‘Cotton: Ginko 225 ee 18427 1 a enters Sees amet 
T. R. Boyd, CoLton Gin cil. gees Hd wards. 220) 
B. H. Thompson, Cotton Gin. 2. __=._- Tighe) i eis tee tee ; 
Roanoke R.R. and Lumber COM: Babes see 1,095, 500 feet. 
Freeman & Hodges Lumber Co _-____-- Washington_____ 
Hurekar Lumber Con 25 Tao od an SrA V8 Beemer 12, 000, 000 feet. 
Sparks Manufacturing Co -______---__- == COL soo es 2,000, 000 barrels and boxes. 
eureke ru mabe RCO se oes at A a. PEL OSS A eres 
PAVE S- Olli COss Gu leeaane a eine ene EE (6 KOS R bie iss Seeded 2,000 bales. 
Globe Shirt Factory PERS ee ONE eee SE EEE Ose eo ee 
W.B. Walling Lumber Co ____________- Boen Gl Qian steed 
S.R. Fowle & Son Lumber Co _________ pee ON hes ee 
MES hort um ber Cores stredO=-25-- 25 ---1,9, 500, 000. 1e6t. 
Crystal lee Manufacturing Co __-____-.|---.do_-.-- 222 
JOhMm ravens’ Grist Vill! os ee COS sea etare ae 350, 000 bushels. 
Moss Planing EV ICT Ye Ses ean eae oa eas ae (oye seer ean 
PaMVICOsLrOneW OrKSi 2 eee ee Pe Ose es aes 
Mutual MachimeswWorksi222_ 2S S| GOs Aa 
John rerry Saw Mallee 2250 eee fees doe Ss 
Woollard Bros.,Saw and Gin__________|____ ozs Tea 
H.L. Hodges, Sawin ete. )5. nee tas. (6\e\ a eee ee 
R.C. Cherry, aoe MIRREN ice by CORRE ee 
W.L. Hodges, CottonsGiny ee ee Ke \ ne eae eee 
W.B. Rodman, CottoniGin ==-2 222s | es CO see eee 
Washington Ginning CO re eee Ae, COSR eS re 
Whitehurst Gin "Res Barre] Com 2.2 AIT OTA cee 
‘Sprin ger isin ber: COL a oe" ae es ass South Creek-___- 5, 000, 000 feet. 
Wade’s Point Lumber Co ____________-_ W insteadville___ 
J.G. Winstead & Son, Gin & Grist Mill |_-_-do_____-______- 
D.CsWay Lumber 06 2205.56 Soi Hashmi cs 2 oss 25 6, 000, 000 feet. 
PUNO AU DeL (CO 2-2. 2 ee ee ld Ne year sea 
dau Oper Tam beriCor = ss re ye Ropers 22 ses een 
Pantero. Ginning, Coss) a eke Pantego s222-oeo=5 500 bales. 
J.W.Oden & Co.,Saw and Shingle Mill) Hunter’s Bridge ; 
G.H Elliott, Saw Mill and Ging = BSE APA(6 NO pe A neo eae EME 
Bertie County— 
Baal tLe ens en See Re eG Wandsoreastse- — vehicles. 
Windsor Cotton and Peanut Co _-_____ Speed G9 epee ee ee 600 bales. 
Windsor Spoke and Lumber Co______- (Ayvontichaye Mes tes wah 
BArKereBVOLReTS) 282 pate ns Le Ee onde ee ae 25 caskets, 70 vehicles. 
Nui 10M 8 Ib Kos 5 0 a ee en ace cep Anlander_..-__—_ Vehicles and coffins. 
Warriie bom: dC Ono we eS Taio sede Se Lewiston _.._.__- Vehicles and coffins. 
Bladen County— 
John Caswell Saw Mill tos. 252s Abbottsburg ____ 
D.B. Edwards & Bro.,Saw Mill_______- Bladenboro_____- 
TIC Sere Wii Wer CO sacs eee SO Ore es ee 
Freeman & Frink Lumber Co_________ SSPE Oia sire wees 
DB: Mekey LombermCor- =). 2. @larktents 2-32 
John O. West Lumber Co ______________ Dawson’s Land’g 
eT Marti Wim Det CO Sa2s- ee, White Oak -____- 
Hanes and Co., Tool Factory__________- Council Station- 
NA, Curry & Bro, bmick Cols... Clatvktonue 22222 
Brunswick County— 
INavares- GUANO COro- 228 2a Wilmington_____ 
Vape Vear- Misheries: Cosi 52-5.) sec e |b does t= 
ADU IbIe Eh GHOTiCs © Qe o. se So et OM AOS a ek 
BW. Gibson, Shitigle Milles 22 oe eels SONAL SO Nene 
Ge DYOWwa maw: Wibl eos 3 2 Soe ene ae SN shone 
FN. Robbins, SA WEN Ue nae ee es SECC OWs es ee 
R.W. McKeithan, Saw & Grist Mill, Gin Suppiy CE aa? 
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Name. of Mill. Post-office. Annua] Output. 
Brunswick County—continued. 
Jie ere a Wie Vell lee eee eee Winnabow ------ 
Ww.w. Murrell, Paw eV ese ae Many OL sea 
V.Smith, Saw ‘and Grist Mill _____---_- Da 9=8 0p ee ek Pte 
G. E. Brooks & Co., Saw and Grist Mill.| Seaside -__-_-____ 
G. F. Bowen, Fish Ractoty.o%. a Shallotte --._____ 
Gardner-Lacy um beri Co 2a. eee areas Eiace sions. ee 
Buncombe County 
Weaverville Hotes MAIS 2 oat gee Weaverville____- 
Carolina Ice and Coal Co-_-_-_-- ---- ------ Asheville ____-__- 
Asheville Supply and Foundry Co___-|-__- 1 ae Se ee 
Wim. M. Jones, Sash and Blind Mill ---|--_- Got ae 
Asheville Milling (CO ee eee eee Seer Oper a ate 
Asheville Ice and Coal Co_--------_-_-- Sai he ae eee aa 
(AshevillesPannery 222). -. enerep eee PERS 0 KG j= eae ere 
DLruIMMoOnaeelOwlCo: 2225 sees en Oe aes eae 
MB: Wilkinson, lumber Co... 22s. Ogee a eee 
Peoples Ma Soe en ener caro ss Cannaser. oF ce 
Jupiter: Milline Co. oo eae Jlipiter. 
Walley. Roller Malig' 22s 2 oe aes Hominy Creek__ 
eat es Roller Mill M 
ailey’s Fork. Boller dMbiliis:-- -_-—-----_- organton _-____- 
Morganton Mfg.and Trading Co ------ ee: i enn ae cadherins blinds 
J.N. Payne Spoke and Handle Co----- NaN Fer eee eee 18,780 handles. Ss 
W.G. Hogan, Roller Mills --_-__---_--_- ERS sone eens 7.000 or 8,000 bushels 
W.A. Wortman, RO Ue Vil He ee eee eee Goma sve ces , : 
Piping is oles a ee Se ne | eee ei arr eee = 
C. B. Kincai DOs roller Miles ears Bridgewater- ___- bey 
Huffman & Mull Lumber Co ___-----_- Peete! ete h ete eal ee 
Huffman & Mull Flour and Corn Mill_|__..do_______-____- 
J.W. Bailey Foundry & Machine Shop ‘Hildebrand _____ 
(ALY Slo monmiau rm ber Cor 222s aa xb kO peer we ee Me 
ue ee poet eee a ese Se Nee ee “Connelly Spr’gs_ 
gulter*Grai De Millso 2 = ee ce eGL Oa: Boers 2 Se eer! 9 
J2D. Pitts Dain ber Co-. 522 cae Glen Alpine: 2. i 
JEDe Libis OMe re VETS Sen aon es ae ee Dana A 0 KR et meee) Ca eae 
Cabarrus County— 
Kerr Bag Manufacturing Co_-__-_------ CONCORA = oa 
Von fiimiture: C022 022 se ae ee Pee Orn Joa ore tae 
GannonutMeniizeMCOcessecses = = eee | SR Oe Sms este 
York & Wadsworth -------- eee eee S ee OS oe neers ter, 
Caldwell County— 
Gun powder ae WB Geos Aces St ee duewnoin ete 
Biilder's:supply.©0 2-3-3 eee Eta CUQ ees ess 
Lenoir Pipe ad Ge Corn Noises ee eee ees rs Co ego eee ed a ics 
Jv Bernhard tsbumben@ Orie 2-20) a ees Clue et es 
ay per P urn ure O0s.s62 5. Pee ae te ote ene Or ee RSS 
Wilson Lumber and Milling Co _ —+--.|____ CG AE See as 
Penn-Cardan Lumber and Mfg. Co -__.}____ (6 [Po a eee aes 
Gilley brook: Cannery ..-2 2 2 Se Granite Falls____ 
Dude yavidiin | COs ae ee oe eae Ge ere ee 
Dudley Lumber Co __-_-_-_-. see oe ks Pte OG PRS tae eet 
Mountain View Cannery____-__---_____ Cornea Se 
Camden County— 
Edward Garrenton Barrel Co____.--___ Rta leeks Ces 
Geo. Beveridge Shuck Factory--___-----| South Mills_____- 
Carteret County— 
olen ee Little Neck Clam Co_-__._.__ Beaufort oe 
NDC Que O ete re ee Be Che pemhene®, ae eiae Yr i 
Encer Mise Packing Co. ae Ao oe oe fetes oil, 1,000 tons fish 
Chadwick & Caffey Oil Co.____....___.|__. Wi ante ae st 
T.M. Thomas Gin and Grist Mill______ Ps GiGi et ee bee 
DS Sanders avetll Con a2 ce eteiers (ce psuet en iter . 
Bou eros J pene? rg OTe Bee ee oe GO aotet Shee Fish serap. 
Jarteret Ice, Transport and Storage Co_ “Morehea ; 
ey ge Saw Mill ang Ga Res ELS SO ag be hes sig ier es 
windell & Son Milling Co.______ POGOe a eae ae 
C.8 Wallace Bish Mill Co Te Gore. sceaey os 
A AT, Willis & Bro., Fish Mill Go ______- Smyrna_____.____ 
ewport Fruit Cannery ____--_.------_- Newport.___..____| 93 , 
MiG Bell, dr Saw Milloco wee eens al iaateon ase mali as 
G.N.Ives & Son Cannery ____-___-__-=_]_-__ Gite one tee 
Stewarts mish Factory25 toes eee Wildwood See Posy 
Ae & cane fame tons Grist Mill ___ Bogue___.___ ape [erabs. 
A iggan & -Co,, Cannery .cupc. <2 Marsh rx ___| 52.8 
Pamlico Lumber Ogee eines ts Proaehan a a hoo, eer 6, 720,cans 
nn 6, 
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Name of Mill. Post-office. Annual Output. 
Caswell County— 
PiecB raters es ce wh See Blackwell’s______ Tobacco. 
K.S. Winstead Chair Factory_____.___- TON pee ees 
Catawba County— 
MOOTE MTT ip Cy es ot Ss Sy Se PIC OTyi sale Flour. 
Hutton & ‘Burbonnais). ee One Ee A ee Lumber. 
SENSE: pa Obes 2 eC teks ery toh nate APOE OU pe Selena Liles ed, Lumber, 
PAG Ory Via oi OO oo hh pO see ee 
E. L.Shuford Manutacturing Co______- poPANG ll gyre ak ees owe Se DE 
PMB te raNi ine Woo. ct ob ee AGW Gen ey 
J. Hunsucker Hardwood Co __________+ COnOVer ns. ecuen 
Newton Roller Mill Cow... (Newtonian see ee 
Monitor Mills __-_______ lee eters RON Yd Claremont_______ 
Perera iiine Cok eek oo aes Pewee ces ras 2°) 
WA. Murray Milling Co... Catawba____.____ 
a. W Aetzer Milling CG sno Ciaremont, ._____ 
Biaidenaoter Mills ler ee Ge ant coe 
Hewitt’s Roller Mills... Catiigh® Se 2 i 
D.M. Brittian & Co, Flour Mill _______ ei a ea OE 
W RISenoOE Mining O00 0-2 ho Justo) 2s = 
POM ers ait tae Op ioe een Conovers. ii 
Chatham County— 
Lockville Roller Mills... Lock ville ___.____ 
JIB bryan Lannery jc oy re SEAL OM ey Men es 2 
H, Tenderson; Tannery ..... EAGT eyousane eke, 
J.M. McIver, Roller Mills _-____________ CTE Se Ser ars 
Pan Juiee Roller Mill pee eon Calsey =. 262 es 
Ore Hill Chair Manufacturing Co _____ OResEN ra eaee es 4,695 dozen, 
Moncure Tannery 22 us islet ge Moncure_________ 5, 000 hides. 
Cherokee County— 
. W. Cooper Roller Mills____._-_.._ METI I Wasa sone 
Chowan County— 
Edenton Ice and Cold Storage Co______ Edentonl.2 2 
Branning Manufacturing Co________» a aN ICR 5's RSP Ee ok a Lumber. 
M.G. Brown LumberCo_____._.._______ Pee MNO) Sa ee wee 
Dowdy Grist Milline Cowc (Oo are 2) ih ea 
Edenton Iron Foundry.” ______ Peet Os cen ce eee 
Powell Bros.Saw and Grist Mill _____. see oars ae neers 
W.E. Jordan Saw and Grist Mill______ PBS (6 Voy cede iey Ae 
Ot Wate saw Milt ee Wy gieroiss es 
J.P. Ashley Saw and Grist Mill.______ vil ON aie eer EAE 
Tynch Bros.Saw and Grist Mill_._____ eee SG) ee eg eee tee) 
Z.W.Evans Saw and Grist Mill_______ Gi 70) Peni re epee 
H.C. Nixon Saw and Grist Mill.______ eS (O's Seer et 
Clay County— 
J.P.& R.C. Cherry Flouring Mill______ Hayesville_______ 
Peniand & Brooks Flouring Mill______ Sth Co ese eter 
Mrs. V. Bell’s Flouring Mill___________. Brasstown _______ 
J.T. Piott & Bro. Flouring Mill_________|___.do___.._....._. 
Cleveland County— 
BTNGtG Se duattimore. 2 OLN FE Wieses iol arte, Ney e: 4 
Phompson Company... Bellwood ____.___ Sash, door, blinds. 
Ys da 1 ES RS lea ae ed Oey ile Soa Ba awndale © etre 4,400 barrels flour and meal. 
Fallston Roller Mills __-3. Fallston 22 | 
Linberger’s Wagon Mfg.Co______.____ Shelby 22202 ; 
DSRS 28 09 See a Sade RE aa PN, IO Be aS 2 EDLY: Voge ae Cannery machinery, 
Columbus County— 
Acme Manufacturing Co_______________ ROM on Se 
ASE yy Cea gt og es ee ot RECs K OUR Te ticks 
Pawers wuntver Coe Boardman_.______ 
Wittevilie Lumber Coc Whiteville_______ 
H.B.Short Shingle Mill... Lake Waccam’w 
D. W. Brown Lumber Mill ______.______ Cerro Gordo____- 
Wowie Sverre LAMIDer MIL) 28 uo ae Whiteville_____2_ 
dat putier Euiiver Ob). 25 A; Pie WeV ics: Sa. = 
Bak COUNCI IT, LOOlCO. 2). Wananish_-_____ 
Craven County— 
Bitter © BeOnAelt. ounce kc New Bern ....2.- 10, 000, 000 ft. lumber. [shingles. 
PATOGRONIS Me LVR GLO Senta se Tose 5,000, 000 feet lumber, 100, 000 
PRC POE ACS Che i a aun 0 pera epi eD y 
New Bern Cotton Oil and Fert. Co_____|___. Os Se -| 58,000 tons seed. 
COLOUDAsCAMMINS OO s2cacoy oe at de oN ae DOS ee oe ee 260, 000 cans. 
Pi Ruy soit er OOo oe ee DY als 2 9 REORT ED Sa thorgi 25, 000, 000 feet. 
ERMC EMILE OO. db ie se ts oh oe Olio PRN a Nea Be 
See @ TUDE? OO ois seo) oes res dnd ON pte Rey Rees 
Dire pashigit Liamber Coe... 22 LO eee is 
ee RG IER LINO CD) 2s Aisa niet os eicdong sca be BOs Sere oh eas 
Goldsboro Lumber Co...: 22... } et Pee EEL Be 15, 000, 000 feet, 
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Durham Fert. Co. (Va.-Car. Chem. Co)- 


Name of Mill. Post-office. Annual Output. 
Cumberland County— 
WAT SaeLO WoW, OIA sete ete Fayetteville ----- 1,000 plows. 
Cumberland Manufacturing Co -------|---- DIG) ee Se 
WMerehambeMUdiss ie oaks ee ee ees lanes QOe coe ae 
Fayettevijle Woodenware Co----------|---- ie sere peoaee 29,000 dozen. 
Lacy Manufacturing Co, -..-_---.-- ---- aR OCG foc li Spe teat 
Southern Cotton Oil Mill Co —--_------- Ee Oe weer ee 
Fayetteville Ice Manufacturing Co--_-|----d0 ------_--_--- 
MeV an BrOLnens 22s alte oes eae CPS) se ee he 
EAP oecBriCk Oo si at Se a eee Ween (LO ee eee ee ee a 
Southern Pine Product Co --=2----22____ Suds 4s No ee ee cep. 
Currituck County— 
COR AVaine De: Gary te ee ee eee See Movyvockess 2 2a2= Shuck bedding material. 
C.R. Van De Carr Ginning Co -_------- pooh 8 We Wes Eocies elalet ae 
EBam aul ON OLD OM see eee ee ee ee re els olen Ee aes aa Woodenware, baskets, barrels, 
Joseph Tarault Saw AT ee ees Lae O Uy aah See to poeate es [ete 
Wis Ac @O Ke Sai we WEE tae ee ee ree FIC On: gece ee 
G. E. Stevenson Saw and Grist Mill -_- “Shawboro _.___-- 
TRAM Beli Saws Milles 2 foes eee Kt 6 (6 A eal gee 
C. L. Perkins Saw ‘and Grist Mill-----_- SOs hte oe ee 
iP NuBray-saw- Millee see S(t Ko fute Se ape She 
ZAG MEW. ile ye Saw: Mil s2228 22 ee oe “Snowden ____ __. 
Davidson County— 
IDI XTC AU Ente: COM see aes eee Lexington]: 
Davidson Building Material Co___---_- ree Ce eee es 
ACIMeriGa Ton Mint tures COs 5 sss aa mee len 6 KORE oe oe eee 
Central Manutacturing Co___----_-__--- STOO ss ara ee 60, 000 chairs. 
Pike MurnstuTre COs se0— a eee ae eee Se OG U6 esterase ee 
Farmers Supply 06. .-- so. Soe) et ee 
liepre haveale ered Oger Oyo lan oe eee oie peal g OPO Rae Ue eee Ses 
Peacock & Ad derten sae. ee pees tes oe eae Ste 
Southern Brassic 0 325s ee ee _do ee ees : 
ates Chain Cos se ses eae “Thomasville____- 88,900 chairs. 
Cramer Furniture Co i a haan Ss a Dire 2 0X Ge ee Se See 313, 000 chairs. 
{Standard Chain Cots lee ss eee eee UMA Gee kee ee ee 
hee Maniutacturing: COssss22es. ese oesee TL ORee eee coe 
Thomasville Manufacturing Co-------- SESS OC eee 12,000 chiffoniers. 
Linwood Manufacturing Co_-.---_---- TM WOOdE Sass =ae- 
TGHVeTNOTE GO U0 ace ane een nee eee ae aS pS Pe 94,802 pounds plug tobacco. 
Holly Grove Roller Mills-_--~-__2-_-_=- eX oS ae 
Sale Oe eee ee eno x ee Yaakin College _ : 
Davie County— 
Mocksville Furniture Co..-----=--- - Mocks Valle cases 
Mocksville: Chait CO. 222 =e e PEO G he eee 
Mockeville RollersMilis.; (ses -2sos-—= pied 0 0 eaters op ween yee as 
H. T.Smithdeal Tobacco Co=--.------- an UN OV ANCES 2 ooo 
Barmineton Rollerniilis2e 2222s -o2 Sees Farmington ___-- 
Seaford Bros. sa we iilleze- 26 seen eee Mocksville ---.-- 
GAW Green Saw i Niliiesse 2 2 oka es oR COS Were eres 
iE Betis eVLanlele@Ontasea- a uate eam Sel 6 Ke Yai sat cat eee 
IW. SELVELODSOMeOaWr VLEs Se eo eee “Jerusalem ______- 
W.H.Swicegood Saw Mill -_-=.--+_---- Tennyson 22:=2-2 
Aj Oe W000: 83 Ww. Mull cesses ae ee PAV anes santa 
Bailey & Bailey Saw and Grist Mill-__|-_--do_____-. --___- 
W.G. Allen Saw and Grist Mill_--_--_- BEX Dy eee eee 
A.W.Ellis Saw and Grist Mill__-_. --_- Farmington —___-- 
W.R. Kitchen Saw and.Grist Mill___:- KGa pp ae eee 
J.H. Harris Saw and Grist Mill---._--- Forke Churches" 
H.S Davis Saw and Grist Mill_____-__- See] ORs Soe weet 
J.M.Summers Saw and Grist Mill___- Hanne ee ee 
Duplin County— 
WiatsanveGrate ior: 22 eo eee Wiese sesaeee es 
Wellington-Patten Crate COmasss5e4e5 Oly PSOR see nesa an 45,000 crates and barrels. 
Teachey’s Crate Factory -------+-----__- Tedeney is eases 
Teachey’s Brick and Tile Co_-___--_-__- PEERS (0 Wiehe Me Se Secale 
Wallace Brick and Tile Co___--_-_---__- Weallacest= rasa 
Magnolia Manufacturing Co_____-____- Magnolia -__.____ 47,000 crates. 3,000,000 baskets, 
Batata ea ae ginned. 
ushels corn gr 
Rose Hill, Crate-Hactory 26-2. es- oe Roses d pom ees 
Murphy ‘Crate Mactonry(2s232 2222 ee COLO on ereilopaes Sie 
Rowland umber: Cotas. eee eee “Bowdens Retna 
MeMullen-Miller Lumber Co _-_----_- Paysous as 
Durham County — 
Carolina: Fupniture Co 2222 eeetee Durham <2. =_-- 
Durham ower MUL COM a2! seas Soe Oe suet Naps seed 
BS 6 Pg pee nee se 
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Name of Mill. 


Post-office. 


Silas Lucas Brick Co 
Conetoe Manufacturing Co 
Rocky Mount Brick Co 


Se ee ee ae oe 


Rocky, Mount lee:Go 2 ce oe 
Southern Ice Co_____ __ 


Forsyth County— 


Crawford: .& Ragland: oew s* 


Taylor Brothers 


Fogle Brothers 
S.J. Nissen 


Graham County— 


Kanawha Hardwood Co 
Santeetlah Lumber Co 


J. W. Eller 


Gilliland Locust Pin © 


7, ea OE a age 


MARV AO WV EIC Gene ees a et 


Granville County— 
Taylor & Cannady 
Oxford Furniture 
J. W. Harris Mills 


Co 


Buggy Co 


S. W.& M. B. Waller Mills______._.__. 


PinewTopeetccnue. 
Macclesfield 


Conetoe 


Walkertown 


Clemmonsville__ 
Blews’ Creek 


Gastonia 
Mt. Holly 


AL SEN 6 oat eee Sh 
Dillsboro 
Stecoah 


Hargrove 
Knap of Reeds_. 


Annual Output. 
Ps AL TPR Sh Ad a das 


$25, 000. 
$30, 000. 


Lumber. 


f 


2,000,000 brick, 
4,000,000 pounds. 


50 sets tobacco shapes. 
430,000 pounds tobacco. 
100,000 pounds tohacco. 


2,009, 000 feet lumber. 
Wagons and drays. 
283,073 pounds plug. 
Wagons. 

Wagons. 
Furniture—gs0, 000. 


Wagons, tobacco boxes. 
2,000, 000 brick, 50, 000 feet tile. 
68,000 bushels. 

380, 000 tons fertilizer. 


600, 000 pounds. 
630 bushels, 


46, 950 bushels. 


2, 000, 000 feet. 


Suspenders, 


717,845 pounds. 

3, 225 barrels flour. 
626,000 pounds. 
Flour. 

Flour. 


Butter. 


Lumber. 
Lumber. 
Lumber. 
Lumber. 


2, 400. 
$75, 000. 
Flour, 


7,825 barrels. 
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Name of Mill. Post-office Annual Output. 
Greene County— : 
Wiley Shingleton-_---------. ------------ Snow Hill ------- Lumber. 
J.B. Harper. 2. 2---.-------- == === Snow Hill ------- Lumber. 
GELATO cole e Sek ee een seca yt) ae eee Lumber. 
A Rat IRS i ie Uh oa OE eo ee ahs eels UN) oa oS oe Lumber. 
EN AT LO Wile soe eae See eee eee PES (ens oes Wa ae Seen Lumber. 
Tie NOVY ODee nee ee sg Saat aoe oa ee Ridge Spring-_--| Lumber. 
AVS RL LOLS) et cae ets ee ee oe Farm ville’... Lumber. 
Elisha Dildy v-2-=- 25-=-<-----5--=-----=- Saratoga__-__-__-|. Lumber. 
WM Darden. 262 oF se ecm eas Speight’s Bridge | Lumber. 
B25. D1 xOn ee eet eee eee ees Castoria.~s-2s2 ss Lumber. 
Exum & Dawson---_--_----------------- gindell 26225 -. Lumber. 
Guilford County— } ; 
Cigar Basket Ow. 22 ke os clan cet I OI he eee 
Continental Furniture Co__------------ HSNO eens 
Lindsay Chair Co_-_-_---. --------------|----0 ------------- $50, 000. 
Eagle Furniture Co_-.----------------- TotHR( CU aie Sees Seamer ee $100, OUO. 
High Point Coffin and Casket Co------ - SAO = ee ee 
High Point Chair Co_-_---_-__--------- Ses Fal 6 5p, eM Se 6, 000 chairs. 
Piedmont lable: Come. 2222552 eae abe OQuaneice. ae $50, 000. 
Union Ui Lbume tC mice eo = eee eae sere $80, 000. 
Myrtle Furniture Co _..-_-------------- PSM Olesen tees 10, 000 to 12,000 desks. 
Victor Gna COe outed. poems ates et OMe a eee $18, 000. 
High Point Upholstering Co----------- EO emesis $35, 000. 
Globe Home Furniture Co_-_---------- ey se ee OO D008 
Wrelehohuraltune Oe 2-2 ese. Ro Oeste ae $125, 000. 
Tate Furniture Co —_-------------------- Sree | iad teeter ates $150, 000. 
High Point Bed Springs Co-_---- ------ SEP O 2 eee ee $20, 000. 
Alma: Marmite: COssa-noes. eee CEA OL eae $35, 000—safes and tables. 
High Point Murniture Co-2---- ss = pend, 6 | ¢ Rene Uareeare, ee ee $200, 000. 
Peerless Machine Works-__---- -------- EO oot Ss LO 00, [heads. 
a EL WOOG. CO Xgee te eae oe SOOO see eS $20,000—shuttle blocks, bobbin 
High Point Mantel and Table Co_-_---|----do-.----- ~---- -| $75, 000. 
High Point Veneering Co-_-_--~--------- AEDT 20 | 6 Wan ern Be ale 
Southerm: Chair, CoLce sev es eee SLO msec ee $100, 000. 
High Point Metallic Bed Co_---_-----_- BT CO preeanesotk we $100, 000. 
American Lumber Go 22532. Ee ot ON 8 ae RMI SEC es $100, 000. 
High Point Trunk and Bag Co ---- ---- PPT GNG) ope eae ee eta See 
Snow Lumber 00:33 4 - peti 50 usay ea burvstenn $300, 000. 
W.T. Pickett Tobacco Factory -_------ Sele) 6 (0 eemeneuree oe eases 
High Foint Show Case Works--_-.-.--| ...-d0-------=----- $5, 000. 
Tomlinson Chair Manufacturing Co_-__|_._.do-__-_-------- $75, 000. 
Mich Point MillingesCo fess = See nM Oe cee ae eee 15, 650, 000 barrels. 
Rankin Casket and Coffin Co---------. |---- oo faba eas mee 
Hich Point Buggy Corso sae eee SHO hs os sone 
High Point Overadis Co_.W-__-.-=----.-- pe SLO conic tee resid 60,000 pairs. 
High Point Ice and Coal Co--_------- a CO See oe 4 BOD TONS mee, 
IboOWeLLroOuser CO sad sees ee eee a1 MUO ees 62, 600 dozen. 
High Point Machine Works-_---------- Rene 0 Pecmem apres et £60 ,000—engines and saw mills. 
Eich Point Pants: (Oeste Sse aan sO Saag eames $100, 000. {[drawers. 
Carolina Manufacturing Co__---------- REE (6 6 Yorba a0 ReBoo oo $12,000—overalls, shirts, 
National Lounge and Bed Spring Co-_-|----do---------+--- $8, 000. 
Jamestown Bone Meal Co-_------. ------ Jamestown------ 
Johnson Bros. & COlss-2-c2 eee Mee oc Mae eet ea 
Se eELOMW a TO Co ONS aos a owe oe Levis Vo iui ake ae ae 
Ohana p laimeViTli se! Sees ae ete ar eER OY 0 pres eee wears 
Greensboro Furniture Mfg. Co_----~---- Greensboro-____-_- 
PiedmontShitile Works 2220 de 2 
A Cime WT WiOr ks oS el ee eens bs SEED tata eee ees 
Hunter Mie and Cam, @o -L2-20- ook ser Cho arse ge 
Conlter& Lowry Co ..224. 2. oe eLapaian ee cree, 
Greensboro-Pable Cozses 2a: oa es eee oO aes sore. eee 
Pomona Terra Cotta Co _---__------___- Poembpna case 
Halifax County— 
Oarolinar Peanut Costes ee Se eae Weldon. 
Roanoke Nav. and Water Power Co__|----do—--__--.------ 
Roanoke Nav., Water, Corn & Ff. Mill_|___-do____--._____- 
Roanoke Nav. and Water Co. Round |----do-------~---__ 
Bale Cotton Press. 
J erileins dc) MO0 Gy a saiee mene: aoe oe Scotland Neck__ 
PEE eo ee: 

e John A Mackay Mfg. Co___---_--- DTU ete Edge tools and iron rks. 
The South Dunn Purntitire IM To OOS Sie ee IOs eels ees 4 whats 
The Oregon Chair Factory —--------.-.. BMERE 5 9 VE Pee Ld, SOR Nn 6,260 dozen chairs. 
Dunn Cotton Oil: Co Ses ee eee eee pO Ob cee ese 
Dunnigumber Coss eek eae eee a See ee) Sash, doors and blinds. 
Cary bum ber:Co satu tee see eee eee ea see COL 
THOMmMUOnER USS YC Oi eee: een tae eee Boe ee tee ee eee 
Allen & Wells Cabinet Co ____---.-. ~~~}. COE 22 ose ew 
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Name of Mill. Post-office. Annual Output. 
Harnett County—Continued. 
Lounge dy David Brick Col -t-7..n0e DB) talive ees a 
Belton DOr COs sete ee ee ASE i Lone a ae 
Young & Neighbors Flour Mills_---_-- Spa As (Qos Ryeeetete, 
Q. P. Shell Flouring Mills.__.\:.---_____ BE OOS tee ha ges 
Thos. McLamb Flouring Mills ___-____ CEST Ta aed nace paren 
IDSIGCC HELA TH OSSIC Om cee eee eee sue Ses Gi 9 aren, a ae EO, 
G.L. Canady & E. F. Young Tannery__|___.do2____________ 
SFB Yard B30 ha ek ES ae are eUOOo eer oe Ng vial Shores: 
nd meen CARMEL Vi 020 sede ha oe ak pe COM. see 
Fe BiYarmer tim ber Ooo s-22. Scans LPO StOM, sesase 
W-M.Sexton Lumber Co —22.-2 212. [Bry a r= eae ye 
William Johnson Lumber Co_____--__- Buie’s Creek ___- 
FS Sid Sa 3 ONE Be eee CRN © Ral as aR Se Ge BEEN (a Seta) GL ene 
Devereux-Turlington Lumber Co _____ Dorling ton 2. 
ets Grebe Wil nis. SS ey oki h BATA ete eter Naval stores. 
Bradley Brothers Lumber Co____-____- Bradley’s Store__ 
A. G. Blanchard Lumber Co 2.22 22-_- NAGE, geal cs Maa ee 
PaArne iis OUMUDer CO se see eee ee a a nichesterses 10,000, 000 feet lumber,860 bbls. 
turpentine, 200, 000 bbls. rosin. 
W. W. Allen Lumber Cou 22-2 Bunn Level _-_-_- 
Diblineton, Brick.Cor23 sek es Lillington ______- 
Bird & Faucette Lumber Co _-__-______ MeO) (0 etc ERTS 
SAsalmon lumber Cols ssa cee DeRieva 6 K 9 Stee “LAS es Od 
ID VW ricen mun DER COs see ae ne ok PANPIGN tse esis 
Je An Green! Earn ber Go 22 ye a ie PSEC) (6 1 ARAN Sa 
Sasspradley~ tar bern COLss cs eee Bradley’s Store__ 
Matthews & Smith Lumber Co________ 1 SEG ayaa pea ME 
J Stewart Lumber, ©o-. 222. . =2. | Winslow 220.22 
sk Arnolasinnim ber, Coz. See IVER athe ene 
Ro Spence mottil bere Ors.- nce Mya ee Chalk Level-_-_-__- 
Nei Mcleod Lumber: Co-_2--= 2. a Swaun Station__ 
SA Sheen pet ane te ee er eee Perales ore 
Haywood County— 
Waynesville Manufacturing Co_-_--__ Waynesville ____| Wood works. 
Kaolin Manufacturing Co-_--------_--- tek (i) (A ame es pada 2,661,077 pounds. 
Waynesville Brick Manufacturing Co-_|___.do_-_-_________ 
W.H.Cole Lumber and Mfg. Co —____-_- ier Ome Sess ee 
DUALS aeueabnen COs 25-25 eS le eho swe cena 
MorzansHollermMills == se seers) B16 Pasha Sots Ca 
Watker tober Malis: = S50 eee Orabtrecii22-2 e222 
Henderson County— 
Carolina Canning; Cosette sss se sk Rigt, Rockesesce 
EFendersonvilles Mille: 5 sa ee 2 Hendersonville _ 
Pacolet Grape Juice Co_-_--23 2-2-2225 SPRTAD YG (5 ipo eenee bead x= 
Breeding & Hogard Meal and Feed Co_|___.do____-_______- 
Hendersonville Blind, Door and Sash }|____do_______.--_-- 
Company. 
THODOY BNO US. 205 ous ook ays et eaten Upward... 2. 
Clayton & Warren Saw Mill _---_______ ere a oe oy 
W.T. Bennett Saw Mill_.__.-+-. --.--.-.| Horse Shoe----.. 
Henderson’s Chair Factory --------_--- WOW Gest p eas. 
Asheville Brick and Tile Co -_._.._.-..| Fletcher _-__.___. 8, 000, 000. 
Hillerbrand’s Brick Factory___-__----. OE cae falthe hank). ap OOD, OOO, 
Hertford County— 
Branning Manufacturing Co__-------~- Ahoskie --.-...._- 
Jinkvx Gorrell GUMDOr © Os. 3252 can eus eee LEAP EG;, [ty SURI See ve 
Wee baba y lor iain DerCO 2.22 se aes WiiGOn ee 22 se 
H.S. Basnight Lumber Co_-_.-___._.--. Harrellsville -_-- 
HL OLW orterl womiber' Cont. soso 8k Murfreesboro__-_- 
We bie Seare Latoiber Corie2 5 sae ads 4 ip 91) G) « aeeeere Wee ete 
J.W.Freeman Lumber Co-___--_----_.- Wet Onesie aes 
Walbayior &, Co. lumber Comics. 2224) COMO) oucae saved 
James Rountree Lumber Co_.-------_- St. John’si22. 22. 
Hyde County— ; , | 
Virginia Saw Mill Co_ ---..---..---._- Makleyville -___- Lumber. 
Alex Spring Lumber Co____-__-____-__- SUEY 4 (9 i eens Piers Lumber, 
Alleshany Lumber Cosi. 2 ia Scranton .__..__..| Lumber. 
Willie Daniels Lumber Co_________.._. Swann Quarter _| Lumber. 
George T. Credle Lumber Co-_--_--- ..-- aaa | (2 eee eens Lumber. 
By Bitgine & COQ .c26 sce sceeuete anes eG ORLY sand a setae Oyster Cannery. 
Nickerbocker Lumber Co____..--..__-- Lake Comfort___| Lumber. 
J. E.Spence Lumber Co -__--.--.--.---- Englehard_------ . Lumber. 
Some baceer & Ol... 5-252 bedasnnae OcracoKe) sacs cns= Clam Cannery. 
Iredell County— i 
City Roller Mills_.<- oo. cnwnan'snas Statesville ------- 
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Iredell County—Continued. : 
Railroads: Plows Milis)2 coon 2 pe eee Statesville -_.___- 
Statesville Furniture ogee Me Sa bea 8 AOC ee rare 
Kincaid-Hurniture Coe s-fs-> = 2 als ON (jae Rs Ae yet 
Key Coc ru rniture =e see ee ee SEONG eee cee 
Statesville Tannery 2s ee PERO eee eee 
South Yadkin Flour Mills —---_-_-_~_-- een fae teg wets 
Statesville Mach’e Shop and Foundry-j----do -___________- 
Manian darness Co i22 siesta Sa OO er eee ae 
Wise: Ginnery et st oo seer ELON 0 Ke Rept eee ee 
Tr WinecrOStOnce: eat see elec Seen Se O ceeds on See te Tobacco. 
Star Show-Case Co____--- Ea iat tee oe | SLOP toe ss sere 
MEGA kK SASONS esos aes See eee eNO at Ra ka se ROUAeCCO: 
Cow agner( mh Comsha os se ee poe <3) 6 6 eee oes Coopers and lumbermen, 
JO Steele: @ Songs 225 sie ames ae eee C022 ae Brick-making machines.. 
Mooresville, FloursMills 2222-2 ee “Mooresville_____- 
Cake & WW; Melchor-Hlout Millis 2224. dom ee 
Mooresville Creamery _____-------=_-___ eee ¢ Foye une 2 ae eae 
Jackson County— 
DHE CAATIIS<6 lay Ont e keee coeeeee Hillsboro. = 
Gilleland=bocust- Fin Covses sss ate ames en Chae ee ae 
Kaoiin Manufacturing Co_____________- Waynesville_____ 
National Abrasive-Co .—._--_ = Ope eee eee 
Cullowhee' Copper Co-%.2- 2 Cullowhee_______ 
Johnston County-- 
NES CNW WV TROD See oe eee Wilson’s Mills___| 2,000, 000 feet lumber. 
Selma Oil and Fertilizer Works —______ SOW ee eee 
INGSe duu ber. COs saa ee see EEL aoe are 
Clayton Manufacturing Co____________- Clayton 
Jones County— 
Aveds COMMS AGAIN aes bee See eee Maysville________ 
Charles McDaniel Saw Mill Pollocksville Silat 
John Pierce Gin EEG CO ah ence css tock 
ES POCKAG ay ae eee oe ge aes ae eee Tren tomi seek 
John Wooten, Gin 25. Se eee ai ¢ Ve uated Doe ee: 
CAS hod es-Gine 22s. Lae Soe ee Comiere: so 
Lenoir County— 
Hines Bros. umber U0. 5.2 ao Kinston 2._-=~ 10, 500, 000 feet. 
Kein StonsHurniture: CO. ee ee eee ONG Vo Tae es ee 
Gay im ber Cols te ke a ee Fer Bit 516 \¢ Nec co Agr et Ea 
Kinstons Mantel: COces =. = ae Ure eee Ba VO en eee 
Mosley Brick and Lumber Co______ -__- pet See ene 
Kinston & Clark Brick and Tile Co____|}=__-do-.-_-_----__- 6, 000, 000. 
HenoirOrandtce- CO. soa Na 24(6 0/2 im Mine 
Ellis Buggy and Carriage Factory_____ EES Ope ee eae 
Randolph Buggy and Carriage Fac’ry_|---. do— .---____ --_- 525. 
INGUSEEMTTIN ge tCOLs. oN. ee ee a6 6 Pipe toro ee ape 
Harrell Cart and Wagon Factory _____- SPW AXE (0 ee eee CS 
S. H. Isler Tobacco Flues Co___________- lea 0 NG perdieshidleans Ea a 
Lincoln County— 
Rioneersvollen Mill s2 a. ose sees eee Lincolnton ______ 
Piednront: Roller Millss 2255 == = Bs Sea 6 {0s pet a cae CRA 
Warlick Holler Malis stash esse oo Reepsville _______ 
Denver holier MAilis sen Poa Denveri cs: 
Manllensh Oller Miliss2220 5 ae sarees DEC he aos eee 
Howard’s Creek Roller Mills_ ..--___- Reepsville _______ 8,900 bushels. 
OnleAnSetsOllersViT |S See ses olen were Orleans >. 2282 
indian Creek Roller Mills#.-_ 32 = es ELenry 3 = ee 8 
Motzhurniture Hactory.i26 oe Lincolnton _____- 
Mcniowell County— ; 
MeCablbRollerdMiriiie: Sate sey facet ee VAIO Reet ee» 
MeDowell Furniture Co_-2.- ised ¢ Ig Yea ey ere ae 
Bysart & Morgan Brick Co_______-_____ AKU (9 ee a ea’ 
Cane Creek Roller Mills__-_________- = Kerksey 2220 s-2 9,000 bushels. 
Macon County— 
a aie Wo0d- -working and Grist | Cullasaja __._____ 
i 
Gilliland Locust Pins Cogs. 2.2 hea Hired kan seca 
J. Hebalmer. Carrnage:;Cos os ea peers Chats et ae Bd 
Potts & Bulgin Carriage Co ____________ SSO eee ee ee 
Krankimn hurottine Cont 0 mire boy <a § (a yeni Aaa A eh Caskets. 
Ky, Co Green skhiurniture: Causes ware sete aC (on 2 elee e e a 
J... Kennedy Furniture:Cos.22-- 2223 SMES CG) ee ee ee es 
Jere lel GS iyi oe age eee eg EROUTOe ee eee 
J.P: Bryson: Grist Mill. eesaes S54 0 oa ew ee tise 
Harriss-Roler Miles See eee Geet at eee 
J. PeAngel Harness Co eos se eae, OE CO Re eee eee 
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Macon County—Continued. . 
Barnard & Collins Grist Mill ---_______ Hranikkiin 2227 
OSA duOVe: Mitd OOcls oor keo ey oe POO) a oe oe 
L. K. Moffitt Wood-working Co________ OO bam has en 
Charles Cabe Wood-working Co______. ewe CL OS se apeme & 
Myers Bros. Wood-working Co ___.___- Wars (3 Ke Neat eun Patent wees 
Geo. Cam pbell Wood-working Co-______ EER 6 (70 ha, eR NR ea 
Ravenel Locust Pin Factory WiIGtOry =e 
WV cee ELI COM 2IGG DIM Fee Higdonville -_2__ 
Bevis Angel GristeMiilliesss: o2 82 e EECUC OM a. Se eres 
Wie Jiu Wiest: Grist Mills cote) ere Pes West’s Mills_____ 
inionmlitnmiber: Costs Ho ee Jarrett’s —L--__ 
A.J.Moore Lumber Co_-_-__-. -___-_____- 1 WGY bein rie ee ae eee 
Thomas M.Slagle Lumber Co_________. Crawford .-...._ 
Daniel Ravenel Pin Co_-._-_____--_--__| Highlands__.____ 1,000, 000 pins. 
Madison County— 
NiGsandiand sbimiber Col. s3s222 o5- 5 Stackhouse_____- 
Marshall Milling Coes sy i ene Marshall. 2s. 2-* 
Martin County— 
Dennis Simmons Lumber Co_________- Williamston -_--] 12,000, 000 feet. 
Williamston Ginning and Milling Co__|___- GOs as era 
Bverett’s LumbenCouw. 22-2 ee Hiveretts \--= 23. 4, 000, 000 feet. 
North S tateduumber Cols 2 = 22s Parmelee =_______ 
Hamilton Pants Manufacturing Co___| Hamilton _______ 
Mecklenburg County— 
Charlotie:Casket; Co 2224-2 a es Charlotte ~-._____ 
Charlotte Oil and Fertilizer Co________- ea (0 apr erage: Se 
Carolina Manufacturing Co___---_-___- PELs (0 eae E Sash, doors and blinds. 
Southern Card Clothing and'Reed Co_|__-.do_____-_______ 
Piedmont Clothing Manufacturing Co |___-do_2___________ 
Southernyban ts: Cosme aren sek re Se Oke faa enen 
zo Fs CNS oS Sees Os leas ee sO se le el) Maehinery. 
Basnacht:&.Catheye.--. .ee ee eo E20 
Mecklenburg Iron Works______-_-__-__ Edo 
DirIewPa nee iC Ole sees ore eS 2-2edo 
Standard Ice and Fuel Co________-___.- ===do 
di GR COME COR a meow 25 etre tary ee Bess G0 (Oye Re Be aio 8 By 
Philadelphia Candy Store____---.______ Be Osa eee 
Cole Manufacturing Co-_______.____.-__ Bet LO ne 
helay, Manufacturing: Coz .c22 2s eee Ogee ee 
ChariotteLrouser Cozi. et oe ee Sere OSes ee Oe 
rarkovVManutacturing: Cosa) 22s) SSO S22 eae 
Davidson Cotton Seed Oil Co__-_______ Davidson-_-___---. 
Mitchell County— , ° 
UT Cam VEL Te see ae es ae SO 2 lephowaas SM defeat coe 
Montgomery County— 
DONC netOh er WET Tigi: oe Wee oe ee Martin’s Mills___ 
W.W. Mills Manufacturing Co ____--_- Biscoeee eee Lumber. 
CCW AGC GE SONS Tas oe POV eee ee ees Lumber. 
the bedding Lumber: Coss 22-5 se Bea LOS eer ere 
Montgomery Roller Mills Co  --___-_. SS GAIa ea we A Deer 
Ligh WV DIE Eat ON a. oe Hance oe SC Ore eee Me tee Lumber. 
inane reeman: & Sonv. 2 Jones fe OVE) ee oe a Lumber. 
NOTA e (Sse Ohh 099 Ge) OF 3 wee em renee oe ee eee EEOC ON ae SOE pos Set 
Ether Wagon Manufacturing Co____-_ Pre CLO se eee 
Star Lumber and Manufacturing Co__| Asheboro _______- 
Grimbtordearaber Cov. 22-3 ae ROW eRe oe 
Smitherman Roller Mill_...2--.-.-_.. EV MOU eos 2 eer 
Penn Lumber Co--_______ i ee eae ae. ASG |G eae apace Ae ana NE, 
Frank McAuley Roller Mill_-_---._____- Mt. Gilead ~____- 
SEAL IMEO OIC ses oe bas 8 BP eas CSE Cy te yee ae 
Moore County— 
TOUCSUOTOLVLI Mido 5 sce 2s ot eG Jonesboro _..~__- 
Jonesboro Sash and Blind Co______-__- SEO mete ae eee $25, 000. 
Faushee & Snypes Buggy Co. ___-______ AED O mae Ne es } 
Tyson @& Jones Bugsy Co-22 22-25. 2 Carthage 2<s--S2-2 2,000 vehicles. 
Carthage Tannery. Co_ss.u< 22652285 SDE 6 0 PRO Re eee 
Carthage Sash and Blind Co____-______ PER OOL nec eae 
Currie & McQueen LumberCo —.-- 8) 22-douus_. 2. 
Moore County Brick. Co esse iie st Southern Pines -_| 2,000,000 brick. 
js a ya Os se beam Be Eire Ue ieee esi ON Pa oR ce haar SAR Lumber. 
PA Ber WUMeinCe ae sss es ae Aberdeen ________ 
Penm UUmMper COr 2 sleet aee od Tels (oe Sr eee eee 9, 600, 000 feet. 
Santora. Wurniture Cos -  tes Sanford 22-25 2a $80, 000. 
Sanford Sash and Blind Co -_-_-__----- S765 ees eee a $40, 000. 
SAMIOt DriCk COissisl oo asset tse s ss Bade UO Sees soa bee = 
Crabtree & Fitts Furniture Co___--____ PIO eee sak 
Petty Fruit Growing and Canning Co__| Cameron -__- ---- 
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Nash County— } 
Rocky Mount Manufacturing Co___-_- Rocky Mount-_-.| 6,000 coffins. 
Rocky MountSashand Blind Factory-|----do_---_____---- | $80, 000. 
Rocky Mount Oil and Fert. Works-___-|----do-_---_----____- ) 
Pavers Ww eM CO ese oss ae ene NOT a seer ee eee 9,390, 000 feet. 
Swift Creek Dairy and Stock Farm___- “Battleboro______- 9, 390° pounds butter. 
Battle boro: Oil Mills ite se eee a ee 26 Co Gee Sweeny Ae 6, 260 tons. 
Raters OTleVeL le ste ee eee “Nashville________ 6, 260 tons. 
Nash County Lumber Co__-- -_--.-=.2- EEA G 0 ERR SpS SERRE Se 6, 000, 000 feet. 
Emery & Chappell Lumber Co ____---_- BY ao) 9 Pa th ae Hae re i 2,500, 000 feet. 
INashNiie Gini WO.vet sees 12s ea eee Reprise oe ee 1,000 bales. 
SprinehopeGin Come. 24. r yee Springhope-___-- 
New Hanover County— 
Navassa Guano-Cos. tiles Ae Ae Wilmington____- 
Spirittine Chemical Co 2..-----._-____- eae a6 (Oya Suess eae Sed ee 91,150 gallons. 
Olive: Canning MACtOny sts) sos ee Ome ee kee 
Capel carn lumber Cost. ee ana SOO ee . 
Pineve roduc ti CO tata sete sas SEG: PE a ee wie 54,000 gallons pine oil, 24,000 
bushels charcoal. 
L.A. Weedon Shuttle Block Factory--|-...do-__--__-_____ 
Boney. & Harper Milling Co_____---____- eae Ug Remenee ses 3, | 800,000 bushels. 
Hydraulic White Brick Co_-2-_-.-____- RO Se oe nse OOD O00 TOC Es 
HINTON UI Der CO Obstet leer aa ee OO Ree ee 
Anvola uum bet Comsn erst ate ECL Oe ices 2 ee 
Pittsbure bumber Cor tse ces see BOGE 6 1G ees. Sp era Ba 
Pannell Paint and Paint Solder-Co_ oe 2d 2 
A.H.Slocomb Cooperage Co_____-_-__- ee See a eas 
indepen dant ee Coma eot ESSN 5 SM ed BO EE | 18,780 tons. 
EVV tks WW OT DE C8 Oak genes 2 ee ae CL Ogee eee 
Victor B, Britton Shine lesCos = = fae ReaD Opens Ba See ey 30, 000 shingles. 
Cape Fear Manufacturing Co ____-______ AeA i LO pea ene en 18,000 dozen articles, 
Fore & Foster P. M.and 8S. B. Co_______- Pee eae ea 5, 000, 000 feet lumber, 
Wilmington Stamp Works--____-__---- PERE Go ene eee ey i 
Willard Bag Manufacturing Co________ aha | 0 per meas 2 Woe 2,000, 000 bags and overalls. 
ABN AVES HOR STEROL BY 0 Yamane Micha bait Ou nha UAE A) | 0 epee telat te Mattress. 
SEMIReEYS Ships Var ess eee Ree) Seen eet 
Wilmington Iron Works_--_--2_2__ ____ ies 6 Kas Ree ee ee 
INC: Couto (ON CG 22a ee Ne EEL Oy Rae s eee 
Atlantic Manufacturing Co___-_______- PELIGEE 6 10 jsp Ra le A 80,000 pounds baking powders. 
in, Wi SOIR Soon cag auaee oo canoe PSR Ye ate arma ete 283, 000 gals. cider and vinegar. 
H.W Bren, SON. ood See ee Pee OOO net ete Candy. 
CONVigtCR LOS COs ein, eo hey elas ieee BA at(6 hg Seek wn Oita ee Picture frames. 
dO) (BOA s saa eecee a ee es ea pecs (EE (9 St Maen em RS Vehicles. 
Ridder Laver CG nes ee 6s GOW oe ak, 260 00 Tee. 
aS ee QU at as Cg © See we reaps oa ae —-=-40___|__ _--___| Stained glass. 
American Chemical and Textile Col- |.__-.do______-_____- 
oring Co 
10 ET DOC KE COO career erent ie ies on ee = gO aol aah TU peti. 
The George L. Morton Co_.__2__ aE 13 Be pe ee 
Northampton County— 
Woodland Manufacturing Co___-______ Woodland. =. 
Jackson Bugsy Cogens tsa ee ee ee UGS Onse ese ae 
Garysburg Manufacturing Co _________ Garysburg______- 
Onslow County— 
Swansboro Dumber Coz. 3e Swansboro _____- 
Pannel-Eecleston Lumber Co___-__-__- Jacksonville ____ 
IWiskts DEP Pe Sa Wildl et 7s oe oo Weppe: soso 
Rab: Thompson Saw oMillztas ace o ae Richlands 2=—__ 22 
Hudson & Strange Saw Mill__________- Catharine Lake_ 
Williams & Williams Saw Mill_______- Blo sia see 
Samuel Bacon: Saw Millissis cet ee Stump Sound ___ 
Wiley N.MarineSaw Mill_____.___-_"_| Marines__________ 
A.M. Prince Saw and Planing Mill-___.| Holly Ridge_____ 
Orange County— 


PUA, OE CO ays Sa eae el sth ake We Xs leans ele 48,820 bushels. 
Pamlico County— 

Reelsboro Barrel-Co 2222-222 se ck Reelsboro___..___| Laiths. 
Gamip bel ldo yell ie ae ewe ea Sey Bay Doro sscaheas Barrels. 
AN IVET OS CDi etre ete ee eee eee ag Orientals es Barrels. 
Jub bee d&-SOn sie sae oe eo ek Arapahoe________ | sarrels. 
Reel & Reel Gin and Grist Mill________|____ iyiiee se acee 
Bunting & Brossa we Male ee ecw ee 13 Es arco tls Fra 
J.B. Watson Gin and Grist Mill______-_ Io Wilen no eeoe, 
ie Spas owee & Bro. Gin and Grist | Messie _________._ 

ill. 
J.C. Muse Gin and Grist Mill__________ Vandemere_____. 
Pe ee & Bro. Gin? ands Grist i cdo te oe 

il. 
WV. Hiikens Sawai) eos oe ape ee eee do 
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Pamlico County—Continued. 
C.H.Swan Gin and Grist Mill_____-__- INPOYVOCU was oncom, 
C. H. Fowler & Co. Gin and Grist Mill__|__.-do_____________ 
JePSCowell' Cotton: Gin Bay DOTOn 3 ae 
E. H. Pickles Shingle and Saw Mills___|_-_.do____________- 
A.B.Campin Saw SMU ee Ao sent ee Ch tere, cedar es 
Cowell, Swann, McCotter & Co____-___- 10 fe ack eS ORS Guano. 
WE. Lukens Saw Mill... ......... “Stonewall_______- 
C.H. Fowler Gin‘and Grist Mill. 22.0). do ..2s ee... 
W.H. Powers & Co. Gin and Grist Mill_| Oriental _________ 
MWieublade lumber Co:ces sas. oes fates. 6 | ose ee Soe eae eS 
R. D. Hodges Cotton Gins <9 ese 2 Ot ban oes 
Wood & Dean Saw Mill_____- ---.-_.__.. Pamlico. coi 
J. F. Davenport Cotton Gin _-__________ pee 6 AB ROee eak hag NOE Nt Bed 
sre aE & Co. Gin, Saw and Grist | Reelsboro____-___ 
Mills. 
Reelic Jones: Saiw Mille ers Bre NAS KN ta AS eed re 
N.H, Booker Gin and Saw Mill____-__- Grantsboro______ 
Samuel Campen Gin and Saw Mill__-_| Alliance _________ 
Pasquotank County— 
MLZabeth- City. Plow ‘CoO! 2222s Elizabeth City __ 
Crystal-leeand: Coal’ Come BSG cae ete eek 6, 260 tons ice. 
Pteuveriveio nts Consseis i eee ees bec ENG | ait betes nen alnree mes 1,560 dozen brooms. 
Elizabeth City Bueeyviodiss... «css ~ibe Os ek ee 
nGbinsontbacking Oor ss =2 oe SPR IAN ELIS 4 Fee ae 
Plizabeth: City auiaper GGon=. 22 oda fun. jash a Py 
IKSTRATI OT Es ROSiiiuy CO Osta ena aust: oe EASE NAN ony ah cots Nia 
Elizabeth City Manufacturing Co____- SOE A ( (OyREaae ee SS s 
Hast Coast Cedar Coes 2. 2a5 ae hs es edo esas I ah : 
NEC SLT OMNVOri<sapam seer as te ee rae ee yy meses te 
Elizabeth City Milling -Co_____....__..- Sie AAO! ft cen JS pies 
BilizabetheCitive Bricki@ome.2 woe. tig. 22 SEE ot bee es ae 
thesbalk Cultivator Come se. Wave see Jt F ATO oo inetd ubedrs 
The Elizabeth City Iron Works ccc chests See Onecare oes 
N.R. Zimmerman & Co - 2 oe LG OM Seana se eae 
W.M. Baxter Ice and Cold Storage Pile doo ssc ay ee 2 
Phesiadesstarmiber Cost oieeiss sos le eG ea See oe 25, 000, 000: feet. 
N.C. Tray and Basket Coc Mea = ahs Coe ae Ee 
PA. Commander & Sons. 2s Ls Bead CLONE Sete ee ee 
The Elizabeth City Packing Co_______. CYR. CE ee nee 200,000 bushels oysters, 20,000 
bushels peas, 50, 000 bushels 
tomatoes. 
BHOuTpsOn Bricks W OPKS S222 0e2 peedOU Sosa see ty 
Pender County— 
: (Pen Gen tii Der GO risetea: eek 4 eal exe 8 Borpawres. ose 
Perquimans County — 
Fiecetwood « Jackson Lumber Co____- FLevtrOrd see oe! 
Major & Loomis Lumber, Co___________ Bay EOA GLO jeet Shee Reena tl oe 
With  NVAFOROO IY Oo. Serie eet pita TG bos a2 See 
McMullen Bros. Buggy Co -_-_________- (Kae eens Supe eae 
Waiter White Shingle Co ____...-______ Belvidere 22 p22 
James Four Shingle Co ____.___________ Chapanoke ______ 
Person County — et 
RORWOTO Cannery ss oti seus See eee Roxborocs-s2\. 22 
Hox boro Planing MiGs) se soe ae PS ae OV: Duane & 
BW, Massie Planing Mill 222-022) = HOO 22s soe 
Chub Lake Roller Mill-_.._-_ 3... =. ‘Chih Lake 22... 
Masso SawoMVeliinos se coos apa Ste Allensville __.___ 
Pitt County— 
Winterville Canning: Coss = eset sess. Winterville_-____ 
bhiuinsucker Ddge Cotes silb cde oe RCO sel ees bd ay 
Greenville Hogshead Co _____.__-.__._. Greenville _______ 
Nansemond Packing Co __.._..-__-__.. Bethel zoe aest'es i 2 
ey Geil UME ET O On as 255 Fe pees Tes A GUS) 9 PoC ceae eareas 
Polk County— 
Meiry OM EP Sie soe caw ese teak Uae Sy Ba ieee Sra aes 
Randolph County— 
Pearl roller Mills? 222520 2 seaweed Randleman -____- 
Aehboro:Farniture: Coss Aces oa pees (ABA bOYO feu o se 
Ashboro Lumber Manufacturing Co__|_---do.____________ 
MOTD OLO HOMEY NUL G2 202082 ook ee ELS CCS ON pred ea Pele 
Crow Wm Milne: Co sussoo os eevee pees A Ose gdacaeoces 
HATO Catt, COs fos. aos ceo a nite iy FO) Tye pene te pee 
ATenaaechOner VEG a 2 eo ae aa ance “Archdale _______- 
Dixie Oar! Coase een ss sana awddn eae ERMAN G Vo kee 


AAWertsd COAT WOVE. ye tae awa oes wae Reaniseuyr .22.....} ‘ 
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Name of Mill. Post-office. Annual Output. 

Richmond County— : 

Jd CAM OIAG 0 Bare e eee oe one ee Rockingham ___- 

DAB alanine C Oreste ee ene ee oe eee lols sees 
Robeson County— 

Maxton Sash and Door Co------------- Maxton-...---_- 

Rec Sprinessanm beri Coss soe 2s a Red Springs_---- 

Jig RODE TIA Vn Ore Olesen ee a ee Rennertasee ss 

Sadleriy Lumber O0_2 5-3-5 s5 se eee OOo eee 

Aslina wuamiber COsis 22-2 e eae ANB a seen ee 

Kenn Rt alOn Mal See eee eee oe Kingsdale —-_--_. 

Breece & McCormick Saw. Mill -------- Pembrook=- <= 

Southeastern. Lumber Co -2-- es s_ Ash pole = 

Oden JOHNSON e222) ss en St.Bagl's«:2 2. 
Rockingham County— 

MN ANVOViGn! oo ted Poteet a ee Sees Leaksyille----: 30,000 pounds plug tobacco. 

APH eMOGneY: CO aust oa sea oor a, Reidsville=-.2 2" 250, 000 pounds plug tobacco. 
Rowan County— 

Ni Uae RoliersViills 82s o ea ene SoatViG, Qe see ee > 

Rockwell Murniture' Co. 22223 s Rock well. -2s--2.- 

Millbridge Roller Mills_---------- ee Millbridge______- 1,140,000 pounds. 

China Grove Roller Mill _-_------_----- China Grove -__- 

Cleveland Veneering Mfg. Co -_------_- Cleveland -—--_-=- 

Salisbury Ice and Fuel Co —------------ Sakisbury <=--=--- [els meal. 

Salisbury Roller MilKW so cee ee > Ce Bale Neha tse 28, 000 barrels flour, 62, 600 bush- 

INOrthSsidedRolersVilll ta ese ee lee doe ae 

Salisbury. Brick-and- Tile Con == s3—- |e dts ee 500, 000 brick. 

Brown Manufacturing Co-__--~--- --.--- Bae 6 (0a ee epee eS 2,500 suits furniture. 

Salisbury Mattress Co----_--_---_------ PeBirar 6 Oia ne eae ae : 
Huntee od County— 

C. M.Champion Roller Mills_---_------ Rutherfordton __| 8,000 bushels. 

I.S. Rowland & Co. Roller Mills -__---- aia St § (epee eerateees AY 

KsePeGnier holenMilis 2oel. 2 ee AG Reyes es eae 1,200 barrels. 

ZV Grier Roller Milis > eee te es Forest City ------ : 

PRE Miott Roller Mills2-2o-2 2225 22 —- LOIS es See see 
Scotland County— [{meal. 

Laurinburg OU Coss 22s a cae Laurinburg----=--| 160,000 gallons oil, 150,000 tons 

Caroling: ELarness: CO si224: fesse 223 EE eGOl nee eee ue 
Stanly County— 

Harwood roller MEDD Sets ee ee ee ee Bridgeport —=..-- 

Tucker & Carter Rope Co —.-_-.-.--_--. New London-___| 1,565,000 pounds. 

Albemarle Furniture Mfg. Co_--------- Albemarle______- 

Albemarle Roller Mills .-----_..--____- SEOs eee eee 

I. W.Suggs Machine Shops --------___- Boek | 0 Pee nen age 

Sibley Bros. Machine Shops--___-------- Rae(s ke pgwe see ee 

Plyler Boller Milles 2s. ob Se Piven sis seas 18,780 barrels. 

Pont Roller- Mills 225252 wscsee nee Soe Millingport_-_-_-_- ; 

Big -Lick=Noller Milis-25 = 22.5 te Digelhie ks seer 

BiiirasvolleraMirlis: 2) ts es Whitney --------| 1,100,000 pounds. 

American Dvolver Mulls 22.2222 PVICHUCHG soe 7,800 bushels wheat. 

INOrwood Roller Mills oa. = see Mt. Pleasant_-_-_. : 

Milter Bros; Roller Mails. 22s Soe DO Wile eee 

Mfird’ Manufacturing Oo. .- eke Albemarle_-____- 2,616,000 pounds. 
Stokes County— : 

Sheppard Brothers 22.1 3 oo ee Dear ese $2, 000. 

HOPG MS LOUNGIS. eon ee rete emake coe Ss Walnut Cove__-- 800, 000 feet lumber. 
Surry County— 

PLAOLLG Va IN bh: CO Seees. see ee eee MibgpAiTy, =-es- eee 

Banner Chair Co. 3.2 se alesis cee SSO Suse Ss 

MivAlry urniiire 0022.2. 2s <= prmis) 00 0 eke ee ae Bee 7,200 suits furniture. 

National burniture Coo 2o eek OM Ores ee 

VEG AETV GET PaO Peer a ee Sid OS sees ieee: $85, 000. 

MtisAiry, sum ber Cont. Sn 23 a Pee 0 | 0 yony esl nal eee 

Worth &WortaeMilkCon 2. ee 0 0ce ee ae 

Mrs Aw. sides: Milling Co-2o e222. LAE eerie Ra ees 

R. kK. Marshall Milling Co Lumber. 

J.E.Spaugh Foundry. 

Spauch:@ Bussic: COseks sere 

Prather-W hitlock Tobacco Co_-___---_- sort AGE Ieee ee 

MicAiny *Buee y; COs sce al ee ee I Qe caer ee 

James Shoub.Wagon Co ___-__-.__.--_- See Gee et 

Ro). Harris & Bro; Wagon. COs onus | Sean. oe we 

J.F.Kirkham Manufacturing Co ____- Pilot Mountain_ 

Dodson=Bros:LoObacco: CO cates eee ea Oe eee 

IPILOU Urn hare COs tse ees eee PRO'S £2= eee eas 

Wodson “Mil C Ole 2s ee eee res ey SEO CE ae ee ee 

MiKin Canning Co e225 post eee cele iniiiiewe ss eee 

Ki nsBurriatvure CONses sale ee eee res ee eeu ae ge eae 


COMMISSIONER OF AGRICULTURE. 


MISCELLANEOUS—Continued. 


Name of Mill. 


Surry County—Continued. 
Bailey Manufacturing Co 
Wie EX OS Sas set eee Satan OF eee 


1D fol as(C pal Sy bVeee Ae Olay ok bes See oe 

Siloam Roller Mills 

J.D. Hamlin Roller Mills 

Westfield Roller Mills 
Swain County— 

NG tale Mining. COls2se "2 i. =e 

GW VLOOL OGG OOo. oe eae ee ee ney 


Transylvania County— 
The Brevard Roller Flour Mills _-____- 
Tyrrell County— 
Binesliamber Saw Milla eee ee pe 
J.D. Newberry 
D.A.Sample 


Georee Aly ELUISSC yee eee ee eee sry 
Union County— 
Slonroe QuoMllisn: ease. eee ee ee 
Henderson Roller Mills 
Shute & SonsSash and Blind Factory-_ 
Vance County— 
COTE BUSEY, COS sen ne see ee eee 
Henderson Cotton Gin 
Henderson Ice and Cold Storage Co__- 
N.C. Oil Co 
Wake County— 
Farina Roller Mills 
States Prison Brick Yard 
States Prison Mattress Factory___-.____ 
Caraleigh Phos.and Fert. Works_____- 
J.H.Gill Foundry 
Allen & Cram Machine Co 
WOW COG Cigar. Cole si ier on Ware ee 
Carolina Ice Co 
Raleigh Ice and Electric Co 
N.C. Building and Supply Co 
Raleigh Manufacturing Co____________- 
Raleigh Mfg.and Supply .Co___________ 
Milis Manutacturing Co_- 22-22 2. 
Wie DUDE GWAC On. — shoe ees oar ee 
Wake Forest Canning Co 
Warren County— 
Warrenton Roller Mills_______.-_____-. 
Warrenton Furniture Co_.-_--_-----____ 
Wasnbington County— 
AVigibicer, Go MEV Olsen hae ea et 
Witt/s Veneering (Coss. are 
Pi imouth Milline Coss ee 


J.M. Reid & Son 
HGCA DUE yi OOnsa ne seek) ar ee 
Blount Milling Co 


wee a a a en 


meee eae ew ~~ 


Roper Lumber Co 
Se DAleO BUGS ys CO. nos eee ee 
Needham & Jackson 
T. J. Basnight 
ms, ig Tag 2 a's) 0 a ls ee pea es 
ORIG ON ok fa wha ete oe ae 
Watauga County— 
Mast & Bingham Roller Mill 
John W.Dye 
Triplett Locust Pin Factory 
Call & Smith Locust Pin Factory 
Wayne County— 
Goldsboro Ice Co 
Wuaterprise Lumber Co___2- 2 a2. 5 


Post-office, 


Elkin 


ee 


Raleigh 
to) 


deen ~~ 


Scuppernong ___- 
Cherry 
Creswe)1 


Sugar Grove-_--_-- 
St. Jude 
Ee Pleth tase eee 
Stony Fork 


Goldsboro Brick and Tile Works------ 
Goldsboro Busey COL 2222-22-22 


Annual Output. 


2,000 tons. 
100, 000 lumber. 


Coach. 
Coach. 


Coach, 


8,000 vehicles. 


750, 000 cigars 


75, 000 chairs. 

5, 000, 000 feet umber. 

8, 000,000 feet lumber, 6,000, 000 
shingles. 


135, 000 pounds lint cotton, 15,000 
bushels meal. 
15, 000, 000 feet lumber. 


600 vehicles. 
960, 000 pins. 
1, 565, 000 pins. 
12, 520, 000 feet. 
1,800 vehicles. 
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REPORT OF THE 


MISCELLANEOUS—Continued. 


Name of Mill. 


Post-office. 


Wayne County—Continued. 


Wayne Agricultural Works 
R. E. Jones Buggy Co 
Carolina Wicew wb so Sk. eee eee 
Hewieil & Bros brick Yard = 22.224 ese 
CHS MOTI CRO an eee oo eet tae 
Goldsboro Furniture Co_____----.------ 
Southern Cotton Oil Co 
Acme Machine Works 
GMoldsbore: Lable:Co.220-22 2 ee 
Griftiin’s: Shingle Mills. 2222-2422 
lexell el Peo igatoysy gu Ole hee cee sae PM eS eee 


Wilkes County— 


ReAcSpainhour &) Cos. 2 es ae oe 
C. 0. Smoot & Sons Tannery-=_2----=--- 
Winkler Sith els oie eee 
Call & Combs 
J.L. Webster 
Morest hurniture COs sees 
Wilkesboro Manufacturing Co 
JVeWallace Hound ry 2235 —< se 
Jot PurnerCotini CO 2s se ee 
Wilkes Lumber Manufacturing Co-_--- 
Hackett Bros, Flour Mall@-_ 222222222255 
'PHeeW MeAbeher: Cone. on ne Ee 
W.C. Meadows & Sons Flour Mills__-- 
Moravian Falls Manufacturing Co-___- 
Roaring River Manufacturing Co 
Quarry Mone 00 22 se te eee ee 


Wilson County — 


Hackney Bros 
Carolina Brights Cigarette Co__-------- 
WalsOneT C67 CO sic tet ee eee ee 
, Briggs & Simms 
W..t: Hewlett Harness. Coz esse -6 see 
G.H. Wainwright Plow Factory------- 
Silas Lucas Brick Co 
Him: City, Cotton OilCo2o22 eo <nS 
Tivo harn iy mabper: CO wae. aes eee 
TOMO ye bailey BrickiGO sae sises seus ee 


Yadkin County— 


Boonville Milling Co 
Morse & Wade 
Clydeckoller Mas 33225 oos valor see 
Yadkinville Roller Mills .__-.2a..._-=- 
Yadkin Valley Roller Miljs___-________ 
ING. Cara Wi00G.C Oca Sa eee ae 


Yancey County— 


Cane River Roller Mills Co___-___--___- 
Pesbaslda evil ne Conese ae eee 
Brawley & SmithSaw Mill 
Jas vAwMartin Saw ail 22. = see ee 
Belai@reck. Mase. waa 


UG 22S 
Roaring River __ 
Quarry 


MNO a ee ety 2 


Cane River ______ 


uO GC) 
Huntsdale_____-_ 
Johnson City____ 
Bald Creek 


Annual Output. 


125, 000 bushels. 
8, 500,000 brick. 


Locust pin, sash, doors, ete, 
1,500,000 pounds leather. 
Locust pins. 

6,000,000 locust pins. 
Vehicles. 


Sash, doors and blinds. 
$1, 200. 

1,200 coffins. 

1, 908, 000 feet lumber. 
Pins, brackets, cross-arms, etc. 
Flour. 

Cross-arms, etc. 

Flour. ° 

Vehicles. 

9,390,000 pounds. 

Sash, doors and blinds. 


500, 000 brick. 
100, 000 pounds. 


6,260 barrels. 


5,000 bushels. 


/ 
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CATTLE REGISTER. 
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Name of Owner. Post-office Address. Name of Breed. 
Alamance County— 
IS WSS COUR Ces eens IMG Villon ie wae eee JOTSOV) ters ke ee 
MeBride Holt =>. ==. 5.2. Granamres se oes aL BU AO eee eee Satna 
Holt & Homewood --_--| Burlington —_2_________ Demon. eo Brel ie yanks 
IS Xe yg ah ad eae et ae BSL HAO Le Ree aoe eae ASU AISELTO S Sede ene P| 
TSO chs Bera eee Cree PRSASTO Wo Jip se EPC Re ee aT Dateh Bel fedizes ts cet. 
Alleghany County— 
Te He ONES E cet sees oS parte ee ee ee Shorthorn s2e.es. be 
I CRBC cins aa ets ITNT Ce Saree es sess ENS CL Ons eet ma teamene Seat 
J. W. Hawthorn. 22 ANAM Bearer cae SNES oe ie iG Bee Ae SS oy 2 8 ret 
SA Shoals sees Spamta ce. a2 Slr n whe SLO AG Ojo) eek PAE SENS IS 
AAG WOOU RUE ace oe Cherryuane = 2225s? aE CLO ees ee er Ree 
Ashe County— 
AON Moe Mts = s-vsres oes e retercOnr eh was cee Shoriborn 2 ee 
Wie DA Co lrod eee ee tS Cg ey wipe Be a AER eee Bes ck BUCO 2a eens ad eee 
DEPSE Dyes INOW ee POMeCvsOn aoe EES See Cho ewe ROE S Ae ER: 
Walter Hamilton_____- Beaver Creek _________- SSA OD ae he Meee Fa 
Walter-Mawsiol 2: Be Oe eee ab Be OO hd 5 eee eae tee oe ey 
Jaa SEV CO Xrn ees ad Be DTresGenn oe eee ey, ee eC ee ic mre ae oe alee 
JOM Baker See ES Ope ek Sree Be eeu ae KG 9 poe a eS eee 
OPS Perkin eh A tS UOT OR Na. ee ee ea nao, ¢ (0 ea iy ate eal ee a 
R.A. Hamilton’ 2.2.22. Beaver Creek -2-_=.__ Jersey) St yea Were ee 
Daniel W. Adams _____ AVIOTATIG VIR eee Seika! BUCY Ohne herent a batten 2h S 
Ambrose Clark ________ WieHBel. atc te ee “Shorthorn ___--_-_-____ 
Wi CeGreene teen ere Grassy Creek__________ meee CONE aE PSs bt cere 
Beaufort County— 
Hic. Broome 22) 2— 25> ASUNOTA 2 eh Ree SOLSON: Sete sn he ates ae 
Bladen County— i 
Er AOTOVES ee re Cypress Creek: 2-2-2 I CL Oye soe een neers 
ee ee, 
iltmore Farms, Geo. 
W. Vanderbilt. \ Biltmore ~----.-------- ~--- 0 ~-----~-------- ---- 
Jatadiay tle cer ee Se PAT GTO asetr ae Sat his Cee epee 0 pee gman SEEN Fea Fp 
Burke County— 
Amos Huffman ______- Pearsons era ee shite, 0 | 0) Salle op Sea dcr oe Sa Se Re aa 
IDE Re HOt mates. ae Oe Seas sen aa ot Bes A oeee Bee ee ee a 
DAK. Hufiman 22052 LES 3 6 ae RENE SS) Op PE (5 (6 Uae cas ee Ml Seas ee ee 
. JOU CIOU GL 4 oS PaO Se tiene rene NE a as BOOP eco ee aie CEC 
J.D. Alexander _-_. 2-2: Morganton i225) 2225 Fy ersey and Guernsey-_ 
Caldwell County — 
Green Park Hotel Co__| Patterson_____-___-____ Tiolsteiat.. 2 wet: Sec 
Joseph-Powelllss2occ2- 52 Wien oie ao eee Ne JIOLBOV Sees Ue se ers 
George Goforth ___- -__- Ree O ne een eee eases SAPO Ca eae td tn wp 
Camden County— 
Willis Ferebee_________- CVCNORS tee ws ae See iG Nees eae ah UNety 
Kis Vie LeVels 2. an Jees CGPEF COGS C55 o ipsgene Unrest speraiae are Nl be pmt LO Meena n oe eae 
Catawba County— 
JnoOnW. nabum & Son_|-Hickory.2-2. 20.22) see DCVOMies see ee eee 
Pia LigsihlOr Goons ee INOW Mires tase ee OTR CY ee emer eee es 
Chatham County— 
Ne (a SHA NOY an econ ilex Ciowesess eee eee sel h Ace Ribas OAM ee ea eS 
EMEA OUS ee Sor 1 Deel 6 GUM Neek ie aed as ET OISGEIT aes een ee oe 
Cherokee County— 
A Pd OS) Bird res ge Mee Hanger meena soca ae a Durham ae eh 
Wo Dewy Cvis sso oek) TS Oe hater AP eae a ee ge Oo (Oe Ee aol oa pen aeaeaee S 
Clay County— 
McClure & Bumgarner_| Hayesville____________- Black Polled Angus__ 
Wit Burmearter 2252 pains fy | yet fy SANG SRS ee OE Bs DWOVON eetast os soca ne 
Oe Cherry: ae. oak a OAC ho 2g ok ek ome eal ae leimeaeel(n (py teae td A VOL GaN we Matai tt 
Thomas Phillips _--_--- BERING) 2 ene Monee Uinta Rone Durham .___---- 
Ho Shesrer- 2. ns Siiecavers vee ey abe TaxeroR ABN Glavin nope kee eee 
A) Le OS oe Sa eee re igs spate a ene Rone Durham -___---_- 
oN Penland’. 2222-022 2B Spee Says pees eb aan arane teaisg Ca HCC Ole see os ae 
Columbus County— 
Sito. Memory. .2225525-2- WHIteValle l= 2: 2 ess JOUSOVn Ue ee ae eect 
(BED. & OO Sa oo ee Py, ee(0 (patie 00 «Peers pean geri nadia (aa Mcp SAN, IE lac acre 
SE Memory 23.552 es res! iC 0 poeta pg tks) Nomie “aye Ee CLO ie is oe sat ans 
Mrs. Lee Powell ---- ---- feet i Peas fee Se Ee eae bee. (6 ko sition pled ae Redd 
Mrs8-A- Smith. 22 EU LCOS sui re ae Or ararcee | eek DO 22 An oe ee 
J22/ Counell os Wannanish ___-_______ PeVoOn- see eee 
Craven. County— 
WF, Crockett... 2254 INGWoIS ONO soto S aces SOUSC Vinee eee eee 
John Humphrey------- MAE Sante date oss WO Siccte sees sae 5 


No. Reg- 
istered. 


No. 
Entitled 
to Regis- 
tration, 


Coe OO DO 


bo 


eS ee 
GVOAaSnonno WVeAIo- 


‘Gaston County— 


Jackson Vounty— 
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REPORT OF 


THE 


CATTLE REGISTER—Continued. 


Name of Owner. 


Cumberland County— 
Bailey Bivane ses 2. so 
Marcus Marshes os. 

Davidson County— 

Bd. Clodtfelter = 2-2-2 
vw, B. Andrews. 2-2-2-L3) 
Boise ria es ees 

Duplin County— 

. Durant Williams ---__. 
Mrs Mish, Passo. 22222. 
Hdgecombe County— 
.C. Dep. of Agric’ure _ 
John L. Cherry & Bro__ 
Forsyth County— 
Se EK. 


Franklin County— 
MeGehbee ===. == 


Jal RaDanieron._----25 
A ZW ey tee 5G Th 0s et ty ee 
Moses Stroup------.---- 
Ha Kennedy. 2222223 
We Ak endrick = 25 
dete OFA CC eae ee 


R. £. Abernathy eae Se 
‘Gates County— 
Drake ROU bell ae see 


Smith one ewes 


‘Granville County— 
Ws dus Pa yiOrzee tee 
Wal CH KLDS8e ea ese ee 
Jonas Watki ps. So 
Halifax County - 
Hes Harrisons sa. eos 
Kd: Simpson. 22-2 
SU OLN SONS sss eo 
S.W. Albertson. _____-_- 
E. T. Whitehead __-____- 
George K. Moore______- 
ee AR GEV ERY Bre Ie 
Hay wood County— 
M.J.McCracken _____-_ 
Devi eMACTIO lees eee 
James McGwyn -_____- 
‘Henderson County— 
Westfeldt Bros_.____.__ 
Hyde County— 


George I. Watson --_-_--. 
Iredell County— 


N. F. Blackwelder-_—____| 


CwEeSherronreers-. 
W .A. McClain ___-_--__ 


sek ci Snider. seme 


M.M. Buchanan ______- 
Lenoir County — 

W.L. Kennedy ___-____- 
McDowell County— 

Be Save se. skeet. eee 


y, Bs Patten Poe Se er 


Post-office Address. 


Sherwood 2222 
Alderman 242. 22254 


Thomasville 32-22 = 
TO te ae ee 
Diliwoodse2 eee 
TheO Dats De a eas 


Rocky Mount 2222-2-= 
Con Rieyie- Si sae 


Biullockss store eee 
Stee Ve ee 
BIG HAMA eee ee 


Medoe pe en REL 


Middletown 2222222 
Wysocking—___-___ -__- 
Dunlap 


Pe CO eat eee Ore Se 


BWViEDSUG Rise er ss eee 


Name of Breed. 


Aberdeen-Angus____ 
J CYSCY 2.2 5.2 tie ee 


LeVSeysers oe ees 


JOMSCYoaas 0 ee 


IDC VOM See 2 ee ee 


Lersey ae nee 


Jere ye se Oe ee 
Holsteing:2 oe aes 


| No. 
No. Reg-| Entitled 
istered. |to Regis- 
tration. 


La te a Nel el 
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CATTLE. REGISTER—Continued. 
No. Reg-! Entit d 
4 0. Reg- Entitle 
Name of Owner. Post-office Address. Name of Breed. istered. to Regis- 
tration, 
Macon County— 
ING. Barnard. ROT eh) eek Red Bolledts< Ne ee tae, ers 10 
bee Crawford —-..-.._ sR 16 ues as Sree nate a eters Seal 6 [c Fale ue pene Ae a ie RSE eee 4 
Suen oserss ss) ee Pps 2 Va a 2 A Sela 4) pid aE: hs gence oc A ap Die ees Fee 
George A. Jones______- ees (LO eee ID OV OURS wee eee Bi 2 2 
GoekePattone 2.2. OL pee a eee ee Rede PoOledt ease ees JA aie beaten 
Caw. Slagle-~ 4250.22 ‘Orawtordt. 2... cos. We V OI Se hee Sater ee raaaes SB dp 
Martin County— 
JuUsStussHverett—-.~.— | COnOhO fee. jis e522. JiCTSOY terrae brag Meee kta pelsol| Rone A) 
Mecklenburg County— 
Pal DEVAS eee DCBATIOUUi ase ee es 5 AOA. See aa ee 4 6 
W.N.Flenneker __-___ EL (LO ee ee nee “Red Poltsd ria ee 2 1 
Win ck alr 2 ees SEE (9) eee, Seg Se eo a ei re Ka) a Pe ee SR 4 7 
J.M. Kirkpatrick _____ pe (LOR eee ae ORS Oost wre ans cal ete eh eee ees 
George W. Phifer _____ Sane Pee nee See, See Grulern Se yies = see 5 6 
PEuselsO pee te Ge eae ICOM feat coun ee bie IE) ta(op patgecntne aon yl nes Cae El) Ae eda 
Be Bs. Caldwell == 2. 22 Girariotte ee pS See 9 [0 Se eee aie ee AED) os led) pees SA den ke 
Andy Christenberry___| Newells___.-___-_______| Jersey, GUGrHHC Yo oole me LP are 
dames -&: W.Cochran._ |) Derita 22220 oe OTS Vie ee Fae eae Ra le yee 10 
W.J. Hutcheson ______ ING Taser eee pa Gal 0 On ee Re re eles natal eek 18 
James Ty Kells... 28k 1 NC09 a BANS DISSE ak aN re EG Vo face, te ly a Peer ene lhay Pa ty Sua 10 
Pool BN Oe) VE a Se me Be (9 U0} ik ty SRR ce SACL Os Rey et os ee Ce RR rer 10 
James P. Ardrey--___- gba S86 Vo je, Ae eee, Renta ee BE 1 See A END 2 eM ee Pe 8 
Wiehe Ard re ye .22: 22 eee 1a ee ee eee eee a Bere CO Le eae Ls tee Oe 6 25 
Mitchell County— 
Seen pss Pees Eniallesa se: 22 oes en DRY O14 Stace ee eee ee Ny ee tee cee 
A.A. Wiseman. _--_ LS Veles e een oe ae ror 6 Kaj eyann ty Vs ets ges ci tel a A eg eels 
Montgomery County— 
HC eWAntre yaa jo. = iE ekIn feet hs eek I WELPSGYaiLOUS helm ece mts) sien way. wl eee abe 
MA. Bennett 2 --- MAT CULSIRR ees see See JOTSCY28e Sot SRR Sea ee eee 2 
GE Wa CEL ar rnisee ss 2 = SHO eS ae ee SEO SS Soa |e ahh ERED 3 
Moore County— 
Je@PLNOMasse a2 8 CGT OUtO x 3222 eee ee JCLSOV i) ote ae eee aoe 2 3 
Nash County— 
CADa Nore anes aoe MCh re eae ae J CSC Ys epee ae Se ree | coe eg 3 
PP Braswell: Bathleboross=-=- = Be COs eeeeae ee ee ee BS 75 25 
Ran Ricksis Sees 2 Rockye Mount: == LEE Ae (afore ne, bias pee ater al eA eee Ua no eee 
‘Orange County— 
BH GS hp 2 eee ace Re a Diarha Mies co 56 Bee POPSON spat a eras 1D 7 ee any 
Pender County— 
(De a ETION a ass ee Mia plesehill eee == yee s- J OV SC VEE ets s Shane ue 520 essere ee 
eee eet hai Canetiic Kasse ee Jersey and Devon ____ Oi. | eee 
Randolph County— 
TEAS SONA Ties oe a MID etiyee eae oa Fl RC eS Ce ie i le LA es lain i te a eas a La 
JoMs Williams. 2__.> peas CL Oe Rist ee a ee a Boe G (0 pe Bier Se hd emetic eS feat eRe Pea 7 ag 
Nike OPK EA oo ee Winer rasta oe re Bes KK ye tars Nit ay Sl tel geet ea el eet rats 
CLINE OA NOU OS eta Bae ese Oe sues ae eee yess eal RO ee Fate | ie lee al eae oy 
JoOnncBecson =2—! . <2 handleman 2222-223 Bee) Ae es i se eee ay we 2 
Solomon Adams.---_- PALO ae Ta AE SE EC Onea ar sos eee eee oe Pp ees ers a 
Richmond County— 
ia eICH estates soe ets hockinghamy 2. —~ 2 Eerctords 22 esas 4 2 
1B Lip hhe™ Dat te Se epee oh COR yee eres os ee Angus Bred Cipla aoe ies 2 2 
Rockingham County— 
EPA SLOKES 22 26 EG UMMes Steers oe oe JETS Vie ates Sete ee ae rN 4 
Ao is EEOC IN 22 es Kitzeeralaei re A berdecns iene ees Ten le 2 ee 
NV se GAD DS ees a Relasvillevt2 os. ee OUSCY Pees ee see hee 3 6 
Geo. J. Meador -22222-.| 22. COE a eee eet Sere O M0 feesie he § tert Cees Lares a 2 5 
Pop aOnnstoOnes ees Ss CNS bat Relea Pieies chs WSS Holstein seus hs tee 4 8 
Rowan County— 
JoM. Harrison 222.2222 Maltbridigeetes we eos OD CURCY ci oe eee ee EAM Peles tect a ine Cakes eee 
patios WELD cre Se ee a 5 a Blaclemierisese soenc.G BRIS (G CO) pee er Ba agate Rpt peal en at ee al Pa aa dens I 
Rutherford County— 
J. W Thompson... -._ Rutherfordton ~____-_- CISC Y secre eis ae oa mee epee |e aie ee 
Ben Thompson-____-__ Clb a leases pee. Ss CO EE SES es SOE eee RS ee eee eee 
Meira Lier s3 secre of istonads ROrd su 2 sea o2 | =e OO Sacer eae aoe een ee ee om | ge ee one 
W.A.Thompson -.____ Rutherfordton. __.-..-_|___- CONG reper Se AE ee ee sh Beene Oe 
i, Doom pson 22252522 ee pts ope ee eee 6 Ko Jes Sat a ee a (hae webs mie? O 
ENO BION oo eae TOO oe | Sod 6 0 a ~<a as sete SI Peete. & 
M.O. Dickerson __--___ Rarnerordtan Spee eee OSes oe ee eee te yn seat eS 
AS Ae GWA Sil Fy 1 80 ei Pa epee eye pare eer Sea CLO oeesceee eteestiees iN Saar eae 
0s BOK sae s8c ee | OO ofa Weg as I Maen Ie WO lane eee pel es a a 
R. L. Hampton ~--.---- PIES: | Bye eee eee Eee OD Sean rent cies ea aa ee My a 
Stokes County— 
ey AGS See 2 So Walnut Cove _______.- od OLSCY 0 eer ae Soo en ae es 2 Arie ere 
W.M.Chesman -_-_--- Neg Yo tejd 3 0: NYAS oc ees OO Saeto sie aa Seen | ee es 


KEPORT 


OF THE 


CATTLE REGISTER—Continued. 


No. 
Name of Owner. Post-office Address. Name of Breed. ad, BEE rag! pete 
tration. 
Surry County— 
A Chatham 25200. GDh Voor oat ee oP waht ad Devoe toe ee 2 16 
Je PAC rial Sao GA Oaks i Rave ie ota penreaty 0 Ke ene emmy tare cesieces 7 [Ra al eG fisee ae pany aia oe oles 4 8 
BAF LEAN 100s Yo IEE iene ees OT Riess oer aa AN eg toh et on SM TNS Seek DE iss See ee 
SJE SAM Strong oe Sha Uo eet irten es rae eee om ee Pa Up Wome Wl elapse EE Syl 4 See 
Swain County— 
LOL eV SOU O SL ycc cea Bry somneCie ve tsa Devons 5x5 ce ee eee eee 
Dr. J. H. Megoieie eee W Hither scsess ene es LOIS be tinier ee es en een es 
Wir, Montettnie. 2c > Roshi 2 Red Bolled Fae kd eee ey ee ee 
DekeGollings so Rryson. City .22 7 oc. JOUROY (ok ooo ce eee a 8 
Wake County— 
Experiment Station —. Raleigh-22--- Aberdeen-Angus_____- 4 15 
aD. White kere 25" ae ACRE Se ie es oe JAYSOY ioe ee Ba 28 tf 
| tee ee BTS Ri ig (eyac ac meee aie OG rae eked ern eee ee (ITE SO yas os 15 5 
Experiment Station ___ “West Raleigh ye le ae VS ie eae ary age ae 
‘A. and: M-College — = 2. BO Tm 6 { @ yr ee eine Ae Mg iN ayes eis eres Wea VS oy SB a, eR eee e EN Comet ie! Ee a 
State Insane Hospital__| Aalsien see eae eee, Jersey. and Holstein= 3 22 ee ee 
Warren County-— : 
(aramh Beardsley: 2. | Mansons a sees PE Re {hoe peeetieere Sie a kina (deo an fea OE ae 
Jo We sniibinwick == Wake. (oh Ue Sud eat eo her ateetees Sea GF 6 epee cepted eee eyes es meee TRS OIF So ade. 
WeBeElémine: 2 oes Warrenton 223i Der Omee eset ee se eee fvoiec ee AOS 
Watauga County— 
JS OW MOTs ee BOON Cee ae Durhamiee sso) te es a ee eee 
TG ACINIO TRIG rea ee IN OPM Sreco se oe oe CaCO —. Sete ects Ae a a ae ee es en ere ee 
LBP thet Stent ic Ue ens hima ei Valle Crucis... .. . | Hereford... queen 
Wee Canes ee ee Blowing Rocke so Fete ene ee ee 2 1 
eR AV OS et a code AVG NSBR trot ape ese ee Shor bormes 2s ee eee 4 
(Gy OPA Ab aie) Qacalies eames BOOMC Wire aes es ee SUER Oe he tee eee 2 8 
VEEN Cantecs io 2 Blowing Rock ___-___- PLOT OTON A aosas Rat we ag ae eee eae Sie 
Edmond Shipley______- Valleserueis: 222-2 ae Liars ean Bec e aes 3 | a 
tos VAL Mucle Tube tse fas Ds DBO OTS oer se Ee ee a AO See eee ak en) ee ee eee 
Cus Hamihine sets su se Hattie Oe FENG ys ee hector ps Bn pl NO a eee © rc eens Oe ene 
Waynes County— 
Vie RRO Se a tae sees ss Goldsboro Rises ei ee J OTSC Yo oi eS SEE AN ee ee 
7 BARSAT scl Alcs eeike ad 06 Ones a8) Siamese we oat sees 6 KO eater ee ge cae [ers ah oo | 
Oscar Paryrioreen see EDEN G 6 Fs, cia Dt al aia ieee tO cee ees sk ae, OS ae eee 
TOM Da viscs ste oo. 3s SU Ose pee ens ee eed PEROT SUG ia ese Se Se ee ee 
eV O00 eee “Beston Saree pe — ST OTSCV =n a see Ne Si 2 Eee See E Sie 
SWINE REGISTER. 
No. BR E oe a 
a! j o. Reg-| Entitle 
Name of Owner. Post-office Address. Name of Breed. istered. [to Regis- 
tration. 
Alamance County— 
Holt & Homewood_.-__} Burlington ____________ Poland Chima —_... 2. 7 16 
Alexander County — 
Nathan Icenhour _____- Whitten bures. 22.2 Berks hiveicc. 25 es es 2 
Lafayette Bowman __._| Bentley__-_2___________ See LO 2a a re ent ee ee 2 
OSA FG EU Ly epee ca aekey ence ye ie we TUSRO Ras Se a ae se Ngee ae 74 
Mo VONL aes pe Taylorsville —-_______ Berksohites sats. ae eee 9: 
I. Celigekeyer ey 2502 Hiddenate 2. Foo Ee 6 0 Ye Rint ad eee ate ete eS EO PATS 9 
Wm. Burkeley .--__2_- Mt; Pisgahss 225 25 PEREAC6 Ko pele Seep eens baa Pete OL NS 5 
Ry Cra viene et’ SS 2b so York: Institute. Sle LO Seas ce eet ee ee ee 8 
EA HND REL OC Kes Sean oli ate OOS Sos heer eee SRO Mee ee a oe eos Ven edna Per de 5 
ALC a VALIONE weet wands Taylorsville 22" 3 SHietH 9 [Cian anche AN Or mes LAen te 7 er 2 
Alleghany County— 
Lowel Choat______-______ Laurel Springs___-___- Poland Sinisa no hens ee ed 
Wm. Woodruff_________ Sar bare teeny oats ee oe UT 6 Ke pe se ne eri Sey ee tle te, ee 
Cheek & Transon _____- ba aed Re oa tiaete ecale (6 ate ae wash fe Pama Pear dD (eS Sich 7 fede Ci 5 oo 
Nohtoe W BOner aS ee Oe ce Sa epee, 0 rene weet earners eae Net Set. bn 
McD. Wagoner _________ WWnitchead Sy EE) ig AND be it. dim a hope ecto Sane ae 
Ashe County— : 
Wise Soir IN Gales aso ViEMCPSOM woos esses Baerehlwen eee 20 
SIR Sat Bycyi ed Eu) 0-1 econ eet Re LUOn ai. ere ee, Cenies ie levine vols Cl shu ov: teeswta sue (Sa ees 20 
NViGHMea OS Sos ok eaeiss PEREONG RO hate: ok nee Pia Shee cen ah Se UO ce fee acetone Spee Be 8 
W.G. Thompson _______ Grassy Creek___--__._- sees CD Sr are a Ue er ee ae 
TTD YON S ee hoe marie a le joan Ro ane a eae OR Ne HS: 1; pete ea noe, BESET SLOT 
S7;GuParsones pn 6 a ea nh cee i hath y eh eee FERS: \s eee a eee s RCI IS SS Res eS 
Hien GOUT Ye eo hc) ee Pe aa RN Us oe A Te ee We ee ao eR me aa 
ASS NLR sees ca Sea i Creek_____ _... Poland Ohi fiacoc2s2 le 
DG. Cromarttes 23.) 3 dose e ae eas Berkshire a 
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SWINE REGISTER—Continued. 
No. 
- 4 
Name of Owner. Post-office Address. Name of Breed. ee epee: 
tration. 
Brunswick County— 
UNO RA Aco 2 on sh) REX COLSON thao oe Ches-W litter o, China so cit es | 
Buncombe County— f 
GEOMW IN anaderbilt.< sb AShe ville: 2 -oos to Berkshires is sie. Iola BP os Cees 
Burke County— 
PATROSSELWGtn ane ses. PhGa ISON ge ee ee DORR SIITOS eo as ede ratte poise Mle ks 
DR Luda se ee Se LOR wen cee Peeenat es ee BENG [yess j= F. OR ees Red ane Man Ee 
DoE eeuthmane ce eae. B52 3(6 Kay eo ee nn CMA ee eeey PLO ONE =e apie a ede ra moa Wise ra as TR ae 
OC MONA Kee aes A a 36 UO Ve oie sp, On spears Oa Bee (6 0) alee 5 ee ae eel eee ea ee OT | Ne oe eee 
Robert Winkler _______- Bridgewater___________ Olin CMinee oreo lesa a 20 
Manly McDowell _____- Morganton _____-.._._. SEA MO Ca et cee he Ba Se RO 50 
Cabarrus County— ; 
GeeDe Ritchie. Se GLOVGT tt See ae, Poland Ching. 33 ae ks tad aes 
Caldwell County— 
JN DYN KG) cele Se Blowing Rock ~___-__- Poland Cniia “cna... hes 2 
Carteret County— 
JeaWis SAUMLGECTS 224-2 BOSUGT 8 Stk eos oe Poland: Chima <7 tdgale crete ee 
Charles Barker..-_____. SEC ly eee ee Ue eed Se2ie(8 (0 RCN mea Rar eeee y ane mid | Sr Nap wee i 
Catawba County— 
John W. Rabon &Son_| Hickory -__--___-_____. TUSSOX 5 52 Hie oe rs LO CER 6 
LEHI OES MeN O TG ewe eo IN CW ROR Ar. ct eacencek POA GIINe bys ses baer oP enue 
Chatham County— 
ELeMMY, El Ordane. 50 POVOM Ms. Sts, ch ote (DES OS are Sie aia pe ino ea A 2 
OFC pares aaa MLISTIOl tive eme eer Polanqg-Chipatess4255 5 eee = a easy 
Clay County— 
UE Bab roO Wiles ee oe Hayesvilles. 2-222 Berkshine 226) ae hea sey 4 
@ Ad Opal ts (2) ol OS a eee ee eee ORS eee eae ae ae DECIR (02 Saal 0 he eek a nel ae Pode os Se 6 
BUCK a Ss) 6 Sa a ee ae ete LO. se Mi cee se oe Seen) 10 ia as pee tee Pee Tee Bite Oe) DS 4 
W.J.R. McConnor_____ CATON Ce 26 see EPA Sex seein 8 Se eer ue eee 6 
Thomas Phillips... _ Hay esvileé. 2 2 ee MLO ie een eee. J eS 12 
Columbus County— 
J ee MeOnUOIRy ee ae Mone Ville oo te Pond Chiao eee ees 8 
ve OO ype etek Ss, SSE Lops see ae oo SU Sao Coy kin see ek RO IE Seay wey 10 
MMrssS-AcSmiithes 2s TUCO Ete ee ee ste (i 0 ei PE Bika tax Po thee Ot in fs aa sD 
JOMMSDE Sti Gse oe IB Ol Orie et saison oe Berkshires se eee Ad Ca tp oie 
Craven County— 
as MicCoyes2 ss COVE Sse wet ceo Berkshire__.-._..._4 ,_ fal i ee Ee 380 
ELS White wie 2 mast oe Be OL Ole tee Se Peart ia sae PS AOC See oe ue SOS Peeks 3| SON eas ‘20 
Cumberland County— 
alley Evans 23.2. Sherwood ?:22 2. FOSS S Faget ord Sy ee hy ene 
Davidson County— 
Bab DOrsettis es Bdeaea tee se eS Polanude@nimsye sae =o tt aecemas 4 
EL OliSR annie: es LAR WOOUR ese Ft aoe STO See ee Ne 1 4 
Lafayette Smith _______ COM ee eee ne = CO Seen ete beret) 3 3 
Edgecombe County— 
N.C. Dep. of Agricul_._| Rocky Mount_________ Berkshires 2h hse.2 ok OR Sees tee 
Jon. Cherry & Bro:_| Coakiey 22-0 Ueto als CS oe a Ne RR eke WRT ear Mee OP GRE! AL es 
Forsyth County— 
LRTS AUSLON THe 16 a Seca Blaikeleyss ewes oS sce IBeCLKS hives. sate crastue 3 4 
OW ARI ONER = A Ea Winston-Salem _______ Loy HON See pene ON ee ee eee he Elo 
D6 (et) bday) Siig 5) peeps ass Ae pe le 0 9 I Rea er ne As DUOC.) OFSOY toe ceet Lal yee ee oy 
JeHoaMIekey 228 Fs) Dads yee oe oe LO) eh) Po 1G fu | tc pea ay Ii a VANS St 
EE Wied OHNSON! 2.25282 Winston-Salem _______ POURS MING Lis.) cides Tag ie at et ee ee eae 
Franklin County— 
W.R.McGhee-__________ PRankiniton, oo.c2o028 PULOC-CTROY tween, ala Phare! c. 
Gaston County— 
SACO WAIMG oe oS Bessemer City--_______ iRolanac@ninateusete lo eon woe oO 
Moses'Stroups =... pide OG peer. eae ep enya Ge. ape Olam river emee eres he ei A oes ieee, 
SoA OO Mars set ed Sao CO cere ie SE eae ee PRECIO So teeiae eee eho etek il 
Gates County— 
Nathan Riddick _______ APOULW Lite tia oP DNTOCROUsey ok a ale ek tion = 
Guilford County— 
6 pan (Ge 3 =i p90 8 ean ed Guilford College -_____ Foland: hina, sla. 0s bene ee 10: 
Haywood County— 
A i ATE Ag 0 0 eee Springdal6s. jot o1 4444 0: eddy eR Oe MAT (orale oe) 
JeMy Whichael 30 L. Ns (9 abt cine eae tee Soe OOS eee i ie Pee Se ae ee ee eee a 
ed's OB WOLM noo Sas 37041 5) | eee Oe Pen Ousiacy Cnin gy. oo ctec lee eee. ae ee Oe 
Henderson County— 
Westfeldt Brothers _.._| Fletcher___..____._____ Berkshitecss 22.22.28 6 20 
Hyde County— : 
We Aes DEBI eee Wy VRBO seu oc MORO al Gde anima eochdan alan aaea teks 3 
Wo), Swindell 21. i Swann Quarter _______ eric stron 252 eee Tp ay 
Ed. Bridegroom...-. ____|____ i Oe es de Poised Ching Ga Soo ie ~ Saee 3 
Iredeli County— 
a le See WIND WVING .soetoiawandy) DOVIGHITOs pets cel wie ket aoe ee 


C.L. Shinn 


29 
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REPORT OF THE 


SWINE REGISTER—Continued 


Name of Owner. 


Iredell County—Contin’d. 


Samuel Bame 
James G. Arey 


Post-office Address. 


AS Liev can canoe e ss Stony Pome. = 22-3 
COMA MACK View steeds eS a 6 0 jee a bays er eh 
Jackson County — 
T. H. Leatherwood ----- Wielster oitcosee oe esas 
McDowell County— 
GeCoDiine ton seen Dysartsvilleces=2-2-= = 
(CAS ONY ey byeab Wena debe Sees (OF eres ee ee 
WV Ea VORmeeeacealenen (6 Ro ieet Chee U8 ala lg | epee 
BES COW AD aan oases TCL aes Ae eee 
Gor GOwal solos sea=e YE Oe Same eo ee te ee 
ER ELLE TES «Se Cee Pathe nies 20 S42: tee eee 
i Bal eel BY Hs ae agate ey a ERO Oe bs sent Wee i ees 
AG SD ALO spa roeae ees SPB EI WG [C0 Weare te Rae eRe ere 
IN HER OW Or2e ean Wer SCO te are een ee 
SP Latesnes fears oe peta Vo \s Se ates See 
Wee eNOS DLE bt ee es Stone Mountain ------ 
Macon County— 
JERS Pode Watste) a tepd wel ees Hitec ieee ee 
W.E.McDonald ------- ee SU Oa ee ee eee 
Hee) rere BONG ves ele Ne een 
WR Stallings 22 5en—- Sipe Kg een wheat aici Sees 
@s hehe rris ie cae SRR 6 LO eet tpaeaw os cent Cee ete 
Martin County — 
aMat US URW OLelt eons | CONOR O =a s2 eesese 
Mecklenburg County— 
TN EA Davis tetas eect eee Ohatlovtex soa ee 
Charley Cresswell_-__--- SURIErC] Oe eae eee at ac ee ie 
Te Doh auikner sss tS POO ue ee te ae eee 
JeGs Harrissse sso Re doe (Opec oy GaP ede ne aiepaabeiek 
Wass Phatre seen abo. Saar ae ee es ae 
N.S. Alexander —------- ye aritge see ee 
William McKee_--.--- Matthews =) -s2sc55 7" 
George M. Phifer_-__--- Charlottes] 22. 
Bs BEG Riyiese hoe eee Cent eee eset ene 
J.R. Hutchinson_-__---- (RAV ey Odspienl nua eed eee Bi he 
TeBsSl00 pizessenseasenee ROC pis ere ee 
MSGS lA K @ea eee eo SaAnGiteree: eee en es 
Wiaj sel areiscs a ee Charlotte 2 sass 
Jos. & B.G. Wardinis.2| Nevins nnn 
Mitchell County— 
JG. Woody 2-2... lATISSA acter eee 
NUN OU S soe eee ea eee BE SALI CL ©) ge eee Ea ee aes 
Montgomery County— 
Hse wel treyeres tose a: Rekinvesterses = se 
NWieeAVBENnNGtirsese caeeoe IManCISe sess ere 
GAWOH LTS ke eae Fein of 0 4 0 eats oe ne eo eg ee 
Nash County— 
Gabe MorVreanie. soe a=- BPinehe sere eee 
Peps Braswellivetuc. coe Battleboros22 22322225 = 
weber WOURTY 225. Mees ee 
a a= OL g Serre ee Durban <2cl sea 
Pender County— 
Lyn elOReuvol eee. Mapleselilbo oes 
Randolph County— 
5) fysd St NEN GN Lee oO ee Wee Wi VOI Gita. seer eee 
WSU ReVOr Kaceuei cote IM VeT se eae ST eee 
Ao BaMieiie shat ed Kemp's Millsze-2-2 22 
Ta SUNCOM cere ee IM piTeigeenoe oc e 
SUQr WO Ne st eae oe ens IBNOW Mees eo ae ees 
Robeson County— 
G. MeLean -_-------- Maxtonesestes a oe 
eee Nc Keay eee BSG Omene een seee nee 
Rockingham County— 
R.A. Stokes 22222 -- RULE Tia ewes ay ares 
Rowan County— 
JOM. Harrison is22s222 2 IMiMbride etn. .2 oe 
W.T.Shoemaker --__-- (Cle VelanGss oc se eee 
John Huston=_--_----_. Bear Poplar =--2--u223- 
Charlie Wortham-__-__- Het idee SERRE als Hee 
BOR Watton ates | Oa eee 


_| Poland China 


Name of Breed. 


Berkshire 
Poland China 


— eee we = = 


epiaiire 
Alva fe 


a — ee 


Poland China 


pore 6 2 pdt Sea See et Se 


Poland China 
Hssex. 


Poland China 


Berkeiites reece 
eee China 


and 


B. Spam ae ee 

Bean PSG bine) 

Berikchite se 3 oe see 

Duroc Jersey and Po- 
land China. — 


Berkshire 


Berkshire, Chester, W- 
Berkchive sos aoe 
Duroc-lersey 222522224 
Pojand Ching =22--24 
Chester, White 


Chester, W hite 


No. 
No. Reg-| Entitled 
gistered.| to Regis- 
tration. 


4 6 

ied es 6 
Lae ES: 2 
eens 8 
Eos s ry eres 
12 8 
ANGAL eee eS 
RENT (FL, 2 
Sieg tae oe em 6 
VRRPA Se BS Ee 2 
chil ak 2 
ee 35 
25 50 

OY. ees 

fe eros oe 

Sea poet 40 
Sy ae een 6 
ee 5 
eee ee 10 
3 z 

1 12 

ie eat 7 eae 
cence 6 
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SWINE REGISTER—Continued. 


Name of Owner. 


Rutherford County— 
Will Brittain 
Stokes County — 
SCAT MOT 22.32 a. 
1D hig a: Jones 
R.J. Petree 


rs FB. enki 


H.G. & R. M. Chatham 
ee ek 1 0 25 1 a 
J.H. Armstrong 

5 SRW County— 
A.M. PAV asc ee 


Jokn Truett 
D. F. Collins 
Wake County— 
J.D. Whitaker 


BW aionck County— 
C.S. Farthing 
Wayne County— 
A. L. Sasser 
John Davis 
J. R. Dickinson _____- 
Robt. Kornegay & Son-_ 
Yancey County— 
A. A. Moody 


Post-office Address. 


Name of Breed. 
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ORES eect A ENR EEE OO EL RY SOT TR 


| No. 
No. Reg-). Entitled 


to Regis- 
tration. 


Name of Owner. 


Alamance County— 
L. Banks Holt 


Do 
gr area County — 
Cheek & Transon 
G. T. Caudle 


Burke County— 
James Harbison 
Caldwell County— 
Columbus Coffey 
eer County — 
B. Chadwick 


Ss. "Haves 

E. Gilliken - 

B. Gilliken 
Catawba County— 

es Pa ITMOLO. 2 nee 
Cherokee County— 

Harling Thrash 
Clay County— 

W.H. Crawford 

DIO face te a ee 

R.N. Penland 
Columbus County— 

John D. Strauss ____--_- 
Davidson County— 


—— 


tration. 
Rutherfordton ________ Berkshire 254 wc t 2 
EP TrANCISCOS 232 Poland Oiinay ses ee 
N edb UN Geek Seria: One Reriehire goo! 22 eo baat 4 ah 
Orne nvone. 22s). ORS GOR St MES Aol eed £0 Pa EPA ee 
IRitvesel alle Sey ae IbolanGl@ bina cece eae el oe cee 
Jl Ff ays ahs ET Eels ES BE pe ge a Fm Ae oe ernie: ee Renate 
Wilson’s Store ________ Daroc-Termeyins os acter b 
tries See od gee en Berkshire: soste ssc ee 2 
ETI Vo aac Ec eters Pee oie ee oe Berkshire, P. China_ __ 2 
CRU OUSEH ere ras. Penne Chesters(t. 2-4 eee: 2 
De) 5 Rebs eee ieee eS Duroc-Jersey __________ 1 
Bryson City 2 IBGRICSIne foe ell ae ag Boa 
De. -5(6 (o)8 Se eee SeeSel 0 CONE EE) 2S Men ieee Re RON EC Tne 
Needmore. Po eases co Pareto eee aes 
Bryson: Clty oe.» ses Poland, Ching: 2.0 too ees 97 
Nate ese Sy Herkshive. oy = = 40 
USA PaRRe eet te gd ee Ba Pe AAO tee ea et 1 
BES Cl Ope ee ee ar oles ee a6 Vale ae 6 ates oa Ue ol EE eerie ty 
ESO a. me als in Sea 1 NR MATL Euler te SD net Mean Weengen a 
eres a eat ees Stes Res eg SIRS RE Wien 
Warrenton — 2.2 Berkshire, Chester ____ 20 
EE LO Sane oe apd tet Be ORS C Saas SU RS 2 
ELA CLIC eee ye et ees CLK SHUTCHS son ae nl aries 
Goldsboro _. 2.2222. Bolandnvhinase5 eas 2 eee os a 
SASL OM eee en Shee 2h OSC Oe wept ok Gr CAGE i 
AR Y{StH YC) 0 Pc ee Ree ee BerKR ire seo Pe ile ee ars 
MtsOliver 23S BolandChing. os). eae 
TEM Bade) gt, wee Rs GS NR, PolandGhing: 222 soo ee 
HORSE AND JACK REGISTER. 
No. Reg- 
Post-office Address. Namie of Breed. istrated. 
Grahame 20k ett Standards os 2 ain a! 11 
1c 20 Ko a ee a he ae Shetland Pontes com aula eae 
Miron pans srk ae pei SAGIOO Sl ee eg i ee 
ME GDHIII ee SNe SO ee au eg eS 
Kdwards.X Roads ____| J ice Le ee Ea) SNR gee 
Morganton ..-..._.____ Spanish deel ere 
Patterson t3 2 op Spams deck 262s. 2 son eS 
LELITS 3 Mas Aiea a Ro BatiersPoniesi. == on |e ee 
REE eee te rep rae CL ewe are ee ae salsa Bug 
Bey te [Po ene ee alae RIE Kop ak Coane pt es (hae Seagate 
EPA 9 a Se SES ap eg ae DESL Oe Seren ee oes se | cae A 
eee CL eee gt Ss AL Pe BEA (0 or Soe a Me ee aren PS a 
thy LAE CG oe SUE ee ard SPAY AG (Oya ee ah Oey ee Pe Ph a, Re 
INEM LO eet a AIS Ard See either tase |e Gente Lie 
(Ra FATA Ne ea aa FURST ON le set see ee LIME eee eS Bese) 
IB T OTC Ore ee ae SyU AEG C8 Nee a eeeeeec By oa een Gente. Tea: 
it DA Se AIA a SPAMISh JaGkehss ts one eae eee 
LAD 26 ie at ye Wn cea SECT Raa Ey ee reer 
BOOMs seu sa as Spanish Vac kent |e ee ore 
Thomasville. .___..._.. Span. Jacks, Jennies_! 2 


W.T. Kendall 


No. 
Entitled 
to Regis- 
tration. 


ee 


449 REPORT OF THE 


HORSE AND JACK REGISTER—Continued. 


No. 
es : 
Name of Owner. °| Post-office Address. Name of Breed. oe | ag lomr 
tration. 
Davidson County—Con. 
Qual, GOWeteie roe a Thomasville 22222—-22—= Cady enya eee eee 
FLO Parner see eS ainw Oodecs.; 22 aaa Spanish Jaek..~.-----|------=- 2) cena 
Edgecombe County— 
John L. Cherry Ye IByO2 2) COAKCYes =n earns Thoroughbreds_------- 4 ij 
Franklin County— 
Hayes & Fuller_-------- Louisburg _-___-.------| Jack -------------------|----------|---------- 
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Gates County— 
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Je peDaAviS eres oe ana Warren Plains -_-- ---- Standard. 2== ae Life ee = ee 
DOs eee se ee “pate © Berar tenet hs Er Spanish Jack .—-----==- Jet Pa re 
Yancey County— ; 
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SHEEP AND GOAT REGISTER. 
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SHEEP AND GOAT REGISTER—Continued. 


Name of Owner. Post-oftice Address. Name of Breed. 
Clay County— 
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SECOND REPORT ON FOOD PRODUCTS FOR 1901—GENERAL 
STATEMENT AND SUMMARY OF RESULTS. 


BY B. W. KILGORE, STATE CHEMIST. 


The General Assembly of the State passed what is generally known as the 
“Pure Food Law” in February, 1899. This law went into effect on the first 
day of August, of the same year. The first report on the examination of 
food products under this law was made in the Bulletin of the Department for 
December, 1900. The results of the second year’s work are presented on the 
following pages. For the benefit and information of those who are interested 
in and not familiar with the law, it is thought well to again reproduce it in 
full: 


AN ACT TO PREVENT THE SALE OF ADULTERATED AND MIS- 
BRANDED FOOD. 


The General Assembly of North Carolina do enact: 


Srcrion 1. That for the purpose of protecting the people of the State from 
imposition by the adulteration and misbranding of articles of food, the Board 
of Agriculture shall cause to be procured from time to time, and under rules 
and regulations to be prescribed by them, in accordance with Section 9 of this. 
Act, samples of food, beverages and condiments offered for sale in the State, 
and shall cause the same to be analyzed or examined microscopically or other- 
wise by the chemists, or other experts of the Department of Agriculture. 
The Board of Agriculture is hereby authorized to make such publications of 
the results of the examinations, analyses and so forth as they may deem 
proper. 

Src. 2. That no person, by himself or agent, shall knowingly manufacture, 
sell, expose for sale, or have in his possession, with intent to sell, any article 
of food which is adulterated or misbrandded within the meaning of this Act; 
and any person who shall violate any of the provisions of this Act shall be 
guilty of a misdemeanor, and for such offense shall be fined not exceeding 
two hundred dollars for the first offense, and for each subsequent offense not 
exceeding three hundred dollars, or be imprisoned not exceeding one year, or 
both, in the discretion of the Court; and such fines, less legal costs and 
charges, shall be paid into the treasury of the State for the benefit of the 
Department of Agriculture, to be used exclusively in executing the provisions 
of this Act. . 

Src. 3. That the chemists or other experts of the Department of Agriculture 
shall make, under rules and regulations prescribed by the Board of Agricul- 
ture, examinations of specimens of food, beverages and condiments offered 
for sale in North Carolina, which may be collected from time to time under 
their directions in various parts of the State. If it shall appear from such 
examination that any of the provisions of this Act. have been violated, the 
Commissioner of Agriculture shall at once certify the facts to the proper 
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solicitor, and furnish that officer a copy of the result of the analysis duly 
authenticated by the analyst under oath. 

Src. 4. That it shall be the duty of every solicitor to whom the Commis- 

sioner of Agriculture shall report any violation of this Act, to cause proceed- 
ings to be commenced and prosecuted without delay for the fines and penal- 
ties in such cases provided. 
_ Sec, 5. That the term “food” as used herein shall include all articles used 
for food—candy, condiment or drink, by man or domestic animals, whether 
simple, mixed or compound. The term “misbranded” as herein used shall 
include all articles of food or articles which enter into the composition of 
food, the package or label of which shall bear any statement purporting to 
name any ingredients or substances as being contained or not being con- 
tained in such article, which statement shall be false in any particular. 

Sec, 6. That for the purpose of this Act an article of food shall be deemed 
adulterated— 

First. If any substance or substances has or have been mixed or packed 
with it, so as to reduce or lower or injuriously affect its quality or strength 
so that such product when offered for sale shall deceive or tend to deceive the 
purchaser. 

Second. If any inferior substance or substances has or have been substi- 
tuted wholly or in part for the article so that the product, when sold, shall 
deceive or tend to deceive the purchaser. 

Third. If any valuable constituent of the article has been wholly or in part 
abstracted so that the product, when sold, shall deceive or tend to deceive the 
purchaser. 

Fourth. If it be an imitation of, and sold under the specific name of an- 
other article. ‘i 

Fifth. If it be mixed, colored, powdered, coated, polished or stained in a 
manner whereby damage or inferiority is concealed, so that such product, 
when sold, shall deceive or tend to deceive the purchaser. 

Sixth. If it contain any added poisonous ingredient, or any ingredient 
which may render such article injurious to the health of the person consum- 
ing it. 

Seventh. If it be labeled or branded so as to deceive or mislead the pur- 
chaser, or purport to be a foreign product when branded so, Or in an imita- 
tion either in package or label of an established proprietary product, which 
has been trade-marked or patented. 

Highth. If it consists of the whole or any part of a diseased, filthy, decom- 
posed or putrid animal or vegetable substance, or any portion of an animal 
unfit for food, whether manufactured or not, or if it is the product of a dis- 
eased animal or of an animal that has died otherwise than by slaughter. 

Ninth. That candies and chocolate may be deemed to be adulterated -if they 
contain terra alba, barytes, talc, chrome yellow, or other mineral substances, 
or poisonous colors or flavors, or other ingredients deleterious or detrimental 
to health: Provided, that an article of food, beverage, or condiment which 
does not contain any added poisonous ingredient shall not be deemed to be 
adulterated in the following cases: 

First. In the case of articles, mixtures or compounds which may be now, or 
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from time to time hereafter, known as articles of food, beverages or condi-- 
ments under their own distinctive names, and not included in definition 
fourth of this section. 

Second. In the case of articles labeled, branded or tagged ‘so as to plainly 
indicate that they are mixtures, compounds, combinations, imitations or 
blends. 

Third. When any matter or ingredient has been added to the food, beverage 
or condiment because the same is required for the production or preparation 
thereof as an article of commerce, in a state fit for carriage or consumption, 
and not fraudulently to increase the bulk, weight or measure of the food, 
beverage or condiment, or conceal the inferior quality thereof: Provided, 
that the same shall be labeled, branded or tagged as prescribed by the Board 
of Agriculture, so as to show them to be compounds and the exact character 
thereof: And provided further, that nothing in this act shall be construed 
as requiring or compelling proprietors or manufacturers of proprietary foods 
to disclose their trade formulas except in so far as the provisions of this act 
may require to secure freedom from adulteration or imitation: Provided 
further, that nothing in this act shall be construed to apply to propietary or 
patent medicines. 

Fourth. Where the food, beverage or condiment is unavoidably mixed with 
some harmless extraneous matter, in the process of collection or prepara- 
tion: Provided further, that no person shall be convicted under the provis- 
ions of this act when he is able to prove a written guaranty of purity in a 
form approved by the Board of Agriculture, as published in their rules and 
regulations, signed by the wholesale jobber, manufacturer or other party 
from whom he purchased said article. 

Src. 7. That the Board of Agriculture is hereby authorized to cause all 
compound, mixed or blended products to be properly branded and prescribe 
how this shall be done. 

Sec. 8. That it shall be the duty of the Board of Agriculture to prepare and 
publish from time to time lists of the articles, mixtures or compounds de- 
clared to be exempt from the provisions of this act in accordance with Sec- 
tion 6. The Board of Agriculture shall also from time to time fix and pub- 
lish the limits of variability permissible in any article of food, beverage or 
condiment, and these standards when so published shall remain the stan- 
dards before all Courts: Provided, that when standards have been or may 
be fixed by the Secretary of Agriculture of the United States, they shall be ac- 
cepted by the Board of Agriculture and published as the standards of North 
Carolina, 

Sec. 9. That every person who exposes for sale or delivers to a purchaser 
any condiment, beverage or article of food, shall furnish, within business 
hours, and upon tender and full payment of the selling price, a sample of 
such condiments, beverages or articles of food to any person duly authorized 
by the Board of Agriculture to secure the same and who shall apply to such 
manufacturer or vender or person delivering to a purchaser such beverage or 
article of food, for such sample for such use in sufficient quantity for the 
analysis of such article or articles in his possession. 

Sec. 10. That any manufacturer or dealer who refuses to comply upon de- 
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mand with the requirements of Section 9 of this act, or any manufacturer, 
dealer or person who shall impede, obstruct, hinder or otherwise prevent or 
attempt to prevent any chemist, inspector or other person in the performance 
of his duty in connection with this act, shall be guilty of a misdemeanor, and 
shall, upon conviction, be fined not less than ten dollars nor more than one 
hundred dollars, or be imprisoned not more than one hundred days, or both, 
in the discretion of the Court, and.said fines, less the legal costs, shall be paid 
into the treasury of the State for the benefit of the Department of Agricul- 
ture, to be use exclusively in executing the provisions of this act. 

Src. 11. That this act shall not be construed to interfere with commerce, Or 
any interstate commerce laws of the United States. 

Sec. 12. That chapter one hundred and twenty-two, Public Laws of one 
thousand eight hundred and ninety-five, be and the same is hereby repealed. 

Src. 18. That this act shall be in force from the first day of August, one 
thousand eight hundred and ninety-nine, 

Ratified the 13th day of February, A. D. 1899. 


DUTIES OF THE DEPARTMENT UNDER THE Foop Law. 


This law either authorizes or directs the Board of Agriculture: 

1. To collect and make examination of food and drink for man and beast, 
and publish the results. (Sec. 1.) : 

2. When adulteration, misbranding, or other violation is evident, the facts 
are to be certified to the proper Solicitor, who shall prosecute without delay 
for fines and penalties. (Secs. 3 and 4.) 

3. To cause all mixed, compound, or blended products to be properly 
branded, and to prescribe how this shall be done. (Sec. °7.) 

4. To fix standards of strength, quality and purity. (Sec. 8.) 

5. To publish list of articles exempt from the provisions of the act. 


STANDARDS AND RULINGS OF THE BOARD OF AGRICULTURE RELATING TO Foop 
‘UNDER THE PuRE Foop Law. 


Rulings have been made regarding the subject of branding or labeling and 
preservatives, and a form of guarantee provided as required in Section 6 of 
the iaw. Standards have been fixed for a considerable number of food 
products. Others will be made later. The following subjects have been 
covered, and the attention of merchants is especially called to these rulings 
and standards: 

Vinegar.—To be standard, vinegar shall contain not less than four per cent 
of acetic acid. When of less strength, the percentage of acetic acid must be 
branded on every package in which it is sold, exposed, or offered for sale. 
Vinegar must not contain any preparation of lead, copper, sulphuric acid, or 
other ingredient injurious to health, and when artificially colored the fact 
shall be made known by a proper label (as designated under paragraph on 
Labeling) attached to every package in which it is sold, exposed or offered 
for sale. 

Apple Cider, or Orchard Vinegar, must be made from the pure juice of ap- 
ples, free from foreign substances, and must contain not less than 11% per 


cent of apple cider solids. 
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Other Vinegars must be sold under names which represent truly the ma- 
terial or materials from which they are severally made, as “Malt Vinegar,” 
“Grape Vinegar.” : 

All fermented and not distilled vinegars must contain not less than 11% per 
cent of the solids of the grains or fruits from which they are made. 

Distilled. Vinegar must be labeled and sold as such. 

Milk.—Milk must be from healthy cows and must contain at least 12 per 
cent of total solids and 3 per cent of butter fat, unless labeled or sold as 
“skimmed milk,’ or milk below standard. Coloring matter or preservatives 
must not be added unless the cans from which the milk is sold are conspicu- 
ously labeled to show such addition, and written notice is served on each 
customer stating the kind and amount of coloring matter or preservative, or 
both, used to the gallon. 

Butter.—Butter must contain not less than 80 per cent of milk fat, without 
admixture of any other animal or vegetable fats. 

Process Butter.—Deteriorated or unmarketable butter, which by any pro- 
cess or remelting or working over has been made marketable, must be 
branded and sold qs “Process Butter,” and each package so sold, offered or 
exposed for sale must be labeled so as to fairly and clearly furnish this 
information. 

Oleomargarine.—Oleomargarine, butterine and kindred mixtures of animal 
and vegetable fats, or mixtures of these with butter, must be sold under their 
own distinctive names, as Oleomargarine or Butterine, and each package so 
sold, offered or exposed for sale must be so labeled (as prescribed under 
paragraph headed “Labeling”’) as to furnish clearly and fairly this informa- 
tion. \ 

Cheese.—Cheese not made wholly from pure, unskimmed milk or cream 
must be sold as “Skim-milk Cheese,” and where other fats have been added, 
it must be sold as “Filled Cheese,” and each cheese must be so labeled as to 
furnish this information, as directed under the labeling paragraph. 

Lard.—Lard is the rendered fat of swine, and should contain not less than 
99 per cent of this fat. Other fats and oils, and mixtures of them, must be 
sold under their true name or coin names, or as “lard substitutes.” An ad- 
mixture of other fat or fats with a considerable percentage of lard may be 
sold as “lard compound,” otherwise it must be sold as adulterated lard. — 

Oils.—Oils, as olive and cotton seed, must be sold under their true names, 
or under names that will not mislead as to their true character; and when 
mixed or blended the fact shall be made known by proper and conspicuous 
labeling on the containing vessels; otherwise they must be branded and sold 
as “adulterated.” 

Spices and Peppers.—Spices and peppers must be pure and true to name, 
and must not be mixed with other substances or with exhausted or impure 
articles of their own kind, unless labeled and sold as adulterated, 

Mustard.—Dry mustard must be pure. Mixtures of mustard, vinegar and 
spices may be sold as “Prepared Mustard,” but must not be diluted with 
starch or other materials, unless the fact is made known on the label. 

Ciders and Fruit Juices—These must be made of unadulterated fruit 
juices, and be sold under the name of the fruit from which made. No pre- 
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servative, color or flavor shall be added, unless the fact is made known by 
proper label attached to each package. When artificially colored or flavored,. 
or both, they must be sold as “adulterated” or “imitation” products, in which 
case any added preservative must be made known by proper label. 

Beers and Wines and other Alcoholic and Non-Alcoholic Drinks and Pro- 
ducts used in making such must not contain added preservatives, coloring, 
or flavor, unless the fact is made known by proper label on each package. 
When made partly or entirely from artificial products, they must be sold as 
“adulterated” or “imitation” products, any added preservative being made 
known on proper label. ; 

Cereal and Farinaceous Products.—Flour, cracked and rolled wheat, oats, 
buckwheat, barley and corn, and their products, rice, etc., must be true to 
name, and when mixed with each other or with other vegetable or mineral 
products, the mixtures must be sold under coin names or as mixtures or 
compounds. 

Canned Goods.—Canned goods must be true to name and be free from 
added coloring, flavor or preservatives, unless such addition or additions are 
made known by conspicuous labeling. 

Candy.—Candy must not contain terra alba, kaolin, or other mineral] sub- 
stances or harmful coloring or other matter. 

Fruit Jellies, Butter, Jams, Preserves, Conserves, Confections and like arti- 
cles must be made entirely of the fruit specified on the label and preserved 
only with cane sugar, and must not contain any artificial coloring, preserva- 
tives or flavor, except spices or other wholesome natural flavoring materials, 
anless such added flavors, coloring and (or) preservatives are made known 
on the labels. When made partly or wholly of artificial materials, or when 
any material to make up bulk or weight, to add flavor or color, except as in- 
dicated as above, have been used, the products must be sold as “adulterated” 
or “imitation” products, in which case any added preservatives must be Made 
known on the label. 

Honey must not have added to it directly by man, or indirectly by feeding 
to the bees, glucose, cane sugar, invert sugar, or other matter not naturally 
occurring in pure honey, unless sold as adulterated honey, or a statement re- 
garding the adulteration is made a part of the label attached to each pack- 
age sold. 

Coffee.—Coffee must be true to name and of full strength. It must not be 
mixed with exhausted or partially exhausted coffee, or any other substance or 
substances, except as indicated below. If mixed with chicory or other harm- 
less substitute allied to coffee in either flavor or strength, and not used simply 
as an adulterant, the mixture may be sold as “Coffee Compound.” 

Imitations or substitutes containing no coffee must not be sold as coffee 
compounds, but may be sold under coin names, 

Tea.—Tea, when sold, exposed or offered for sale as such, Must consist 
wholly of the dried leaves of the true tea plant, without artificial color, filler 
or extraction of essential properties, unless conspicuously labeled as “adul- 
terated.” 

Baking Powders.—Baking powders must not contain substances not neces- 
sary to their manufacture, and they must be labeled in a conspicuous way 
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and place, either in the name of the powder itself, or elsewhere, so as to show 
the acid salt of which the powder is made, as “Alum baking powder,” “Alum- 
phosphate baking powder,” “Phosphate baking powder,” or “Cream of tartar 
baking powder,” and when so labeled they must be true to label. 

Preservatives.—The term preservative is considered synonymous with anti- 
septic. Food containing any added antiseptic or preservative substance or 
substances, except common table salt, saltpeter, cane sugar, alcohol, vinegar, 
spices, or the natural products of the smoking process, shall have the pres- 
ence of such preservative or preservatives. made clearly known by conspicu- 
ous labeling, or made known to purchasers when the article is not capable of 
being labeled. 

Labeling.—A label must be, as far as possible, attached to each package, 
and contain, in addition to other information, the name and address of the 
manufacturer or jobber. When the words “artificial,” ‘imitation,’ ‘com- 
pound,” “adulterated,” or words of similar import are required, they must 
immediately precede or follow the word or words they modify, and be in the 
same size and style of type and on the same kind of background as the word 
or words with which they are closely associated. 

Where the presence of preservatives, coloring matter or other substance or 
substances is required to be printed on the label, as indicated in the several 
paragraphs relating to different food products, the printing must be done 
clearly and conspicuously on the label in type not smaller than brevier heavy 
gothic caps, and on the same kind of background as the rest of the label. 


FoRM OF GUARANTY OF PURITY APPROVED BY THE BOARD OF AGRICULTURE, AS 
PROVIDED FOR IN SECTION SIx OF THE PuRE Foop Law. 


I (or we), the undersigned wholesaler, jobber, or manufacturer, in consid- 
eration of (name and address), retail merchant, purchasing food from us, 
hereby guarantee that all food sold to ....... Sete ac shall be pure within 
the meaning of what is known as the Pure Food Law (An Act to Prevent the 
Sale of Adulterated and Misbranded Food, ratified the 13th day of February, 
1899), and shall conform with the requirements of said law and the Standards 
and Rulings of the Board of Agriculture as regards standards of quality, 
branding, and otherwise. This guaranty to remain in force till revoked in 
writing. 


be article referred, to in this guaranty is (or are) =. ©... eee 
(Signed: ky Ae eee 
AGGTORS AOS he eee 

DOLE Ue ese a Pete ve ea 


eeececeee eee eee eee ee ee 


GENERAL STATEMENT, 


The Department of Agriculture desires the co-operation and support of 
manufacturers, jobbers, wholesalers, retailers and individuals in carrying out 
the provisions of the Pure Food Law. To this end the Department 

(1) Invites suggestions and will give hearings to interested parties regard- 
ing the present Standards and Rulings, others that may seem desirable, or 
that may be made in the future. 
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(2) Analyses will be made for parties within the State when samples are 
taken in accordance with instructions furnished by the State Chemist and the 
required data concerning the samples are given. 

(3) Analyses will be sent to parties sending samples, and to parties from 
whom samples are taken by the Department. It is the desire of the Depart- 
ment to put information into the hands of manufacturers, dealers and users - 
of food, and to assist them in every way it can to know and to manufacture, 
handle and use the best, most desirable and most wholesome food products. 
The Pure Food Law is in the interest of the honest manufacturer, the honest 
dealer, and for the protection of the consumer. | It should operate in this way. 


SAMPLES EXAMINED IN 1901. 


In our first report of the examination of food products (for 1900) the re- 
sults of the analyses of something over five hundred samples were included, 
and the amount of adulteration was shown to be very large—56 per cent of 
the materials examined being in some way sophisticated. 

Three hundred and eight samples of food products were collected by an 
agent of the Department and analyzed chemically and microscopically dur- 
ing 1901. 

These samples were obtained, in the numbers indicated, from the following 
towns in the State: 


PLACES AT WHICH SAMPLES WERE OBTAINED, AND NUMBER OBTAINED AT EAcH 


PLACE. 

ent One ot ou tenes cs Ot oe cet hana: a ANE s Braise Va ce aN eS cee 1 
VESTED ISLS RE sor Fe ato Gatco hey ates ake rey ee A Pe Eine aR CE aS lk CANE 1 
ATEN HOU Cr rer cto eee tis tr fne Dae IRM A beter cidieck Ane seb dpe Ea eat OTN Casa ote 30 
BOER PESTON OO ciate borate hee ax he teeaeh = Rha! aa eee Bladen caind cot Ra, as ETE: ak Boletos te 12 
MOU MEd Caee ail soi la osc tas oe ee eee APA Ges La Ie eas AS ERC ORR OR 43 
PRG UE Va. pce, Vie A ie ites eae Sree fees Neda wheats Loe SMA G cEa de he NO, od BEEN 19 
GTERL GH et etd oe dieace ct nal e Summ ee raises cee aes ee ial Satie, Shae ern cies 24 
ELLOS sy ced rae it ack ee Renin ye a, ga wiht se Sr acide il 
Caen OPER rere Lie cat ips hotaw eR W a wih de tvelte-e ahora od wid rere ene celebs 48 
Re eT RR ee eee oh hi ON cea racer ots oe ct ey Be A, oh oe ah hy eA ed 42 
TCI rer de OUND REA aaa saa gh WEN ONO ae Oey a iaagens a ayer tte, an oars 1 
EEE RS BN Canary at ate Sorta ATES I eala oan Se San a oe ae se PL ES 16 
PU NECMO MRT RE SSL ODTS SYMATRR 7 ct SOE et OQ Loe yc, area bam jot ta a Rew Oech guaee we BRON 27 
Ee oS ae OR PT at hn ae On Pe A RES Oy yeaa tee Vaan OR at Poe ene SO a 43 
GML ae eee Ny hace, PRON am, SUIS G GP aL STE AG lee oho: hen Rind Pikes 308 


CE in TA Prd PE OR A ia ie: 96 ope le I Iie arc ee OC  eeea e a 85 
PO ke st Oy BESS Ones oe Gg Na ae ey Se ee eee NR ae ie oe eae 55 
Condiments (Peppers, Spice, Ginger, Nutmeg, etc.)............ 44 
DAIL EV LECT ANC EF EBOL VCS ori.5 o alcies 03 vile wales es 6 wl eeiale 25 


Pe Eke i) MN RY TEER NE NS ch Aer Ag ea ieee a ne PI eae In oer are Ye 10 
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Molasses, Syrups.and Honey ..2..cepecrsceeerervssnrvtvaspaves 32 
SUI face 9 hes wad ho Les MAM. Leen! bw Ah in ay gL Oo Pace sp le eres 19 
fA cr: Mma Mas deca Fe Nt br aaie a ele tea in ew aM UAT om, Spr ape a he gn ey TA 25 
VA Bears cre Ey. FCG oa Stat) 8c ieteips Kent e anaes a Grate Oe ee eS 13 

MPT Rite Sy oa ane ap dda ea a See pede TE Re a eee oe ee gee 308 


SUMMARY OF RESULTS. 


A summary statement of the results of the examination of the 308 samples 
of food products in 1901 is furnished in the table below. It shows the total 
number of foods of each kind analyzed, the number found adulterated, and 
the percentage of adulteration. Of the 308 samples, 110, or 35.7 per cent, were 
found to be in some way sophisticated. The percentage of adulteration in 
1900 was 56 per cent of all the samples examined. The products inspected 
and analyzed in 1900 were largely of different kinds from those presented in 
this report. Jellies, jams, fruit butters, preserves, molasses, honey and 
syrups are the subjects of the greatest amount of adulteration. In fact, 
nearly all of these products were in some way mixed with other materials or 
were wholly imitative products. | 

The amount of deception in the foods sold in the State is great enough to 
justify an extension of this work. We are glad to say, however, that some 
of the manufacturers are seeking information as to our law, standards and 
rulings, and expressing a desire to make their products comply with all re- 
quirements. In this way, and through the distribution of information re- 
garding the brands of adulterated foods in our food reports, a great deal of 
good has already been done in an educational way—the very best way—and a 
foundation laid, we feel, for a gradual bettering of the food products on our 
markets. ; 


SUMMARY OF RESULTS OF THE EXAMINATION OF FOOD PRODUCTS, 


Be ones Not Found -Found Per Cent 
Samples. Adulterated. | Adulterated. | Adulterated. 
Bakiip Pow dersics so. oe ee 85 69 16 18.8 
WOR CO ate ea 2 ler dies See ye tent hee 5o 30 20 36.3 
Condiments. ocean 4 30 9 20. 4 
Jams, fruit butters and preserves PASE pate ephe  pre\ a 25 100 
LL OUMCS ewe ee ee tke ea as he LO Pees eae aE 10 100 
Molasses, syrups and honey-_____- 32 6 26 81.2 
Mivne te ee ee Sees 19 18 ee REGIME Many Se 
dr oO Meehan Wek) sak Fen rise 25 bt pebenreniecky ued! (Ns ar 
WiliAcan cae otc ee Bat aud Ghee eee 9 4 30.7 
steal toe oe eee ey YEE Pee ei 5 


On the following pages are detailed the results of the analyses of the 
several classes of foods, credit being given in each case to the chemists who 
did the laboratory work. 
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BAKING POWDERS. 


BY W. M. ALLEN AND F. C. LAMB. 


The aeration or leavening of bread is accomplished by an evolution, through 
the whole mass of dough, of carbon dioxide gas, which in escaping makes tlie 
baking bread light and porous, and thus of easy access to the digestive fluids 
of the body. Most of the gas is generated before the process of baking be- 
gins, but is largely clogged in the mass, the heat causing the gas to expand 
and do its work more effectively. The two principal means of producing the 
carbon dioxide gas are yeast and baking powders. 

By the use of yeast there is introduced into bread minute plants, which 
bring about the fermentation of the sugars already present in the dough and 
those formed while standing, with the production of alcohol and carbon 
dioxide, both of which largely, if not entirely, escape during the baking 
process. 

Taking everything into acta ee nothing has ever been found that 
equals yeast as a leavening agent. With it carbon dioxide gas is generated 
by fermentation from the constituents already existing in the bread, so that 
no foreign materials are introduced into it. The organisms, or microscopic 
plants, are killed in the baking, and nothing harmful is left in the bread. 

In so far as the quality of the bread is concerned, there is no method that 
will approach this natural process. However, it must be said that this means 
of leavening is at a slight loss of bread, as the carbon dioxide gas, which does 
the work, and the alcohol which is produced at the same time, come 
from the decomposition of sugar and starch, at the expense of the con- 
stituents of the flour, and, of course, to that extent, which is very small, 
lessens the amount of bread produced from a given quantity of material. 
But what is lost in the quantity is gained in the quality of the bread. The 
disengaging of the gas takes place slowly, so that it is lodged in the dough, 
and has its full effect in the lightening of the bread. This is one objection 
to its use when quick raising is desired, 

It is the slow action of yeast which has been the chief cause of the intro- 
duction of chemical aerating materials. In all of these carbon dioxide gas #s 
the active agent, as is the case when yeast is employed. But instead of its 
being derived from the constituents of the flour, it is obtained by the decom- 
position of a carbonate, which is introduced, together with an acid constitu- 
ent, to set the gas of the carbonate free. 

The substance used to furnish the carbonic acid gas is almost exclusively 
bicarbonate of soda (common baking or cooking soda), which is made up of 
about 52 per cent of the gas sought. There is more diversity in the acid 
constituents employed, the main ones being tartaric acid, cream of tartar, 
acid phosphate of lime and the alums. Baking powders are classified accord- 
ing to the acid-furnishing material used with the soda. 

A knowledge of these acid materials and the residue left after their re- 
acting with the bicarbonate of soda, is essential to a proper understanding of 
the value and wholesomeness of the baking powders they compose. 
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The residue left in the bread is the main objection to the use of baking 
powders, its amount and character determining, to a large extent, the health- 
fulness of the particular powder, 

The efficiency of a baking powder as a leavening agent depends on the 
amount of gas it sets free in the dough, and must be considered apart from 
the wholesomeness of the residue it leaves. 

Filling.—The presence of a material that is harmless, such as flour or 
starch, in a baking powder of good leavening power, say ten per cent or over 
of available dioxide, could not be considered an adulteration, but an ingre- 
dient necessary for the keeping of the powder. It is claimed that such is not 
necessary, if the powder is put up properly, in a dry climate. . 

Small amounts of sulphate of lime (gypsum) are almost unavoidably in- 
troduced into phosphate and alum-phosphate powders, as an impurity of the 
acid phosphate. This material is sometimes separately added as filler. It is 
but slightly soluble in water, and while not toxic, is undesirable in food 
products, ; 

Other very finely ground and objectionable mineral substances, which will 
be referred to specifically in this report, are also used as filler. Filling ma- 
terials are often added at the expense of the quality of the powder, and are 
then adulterants, even when they are legitimate in character. 


CLASSIFICATION OF BAKING POWDERS. 


Baking powders may be classified according to the acid constituents they 
contain, as follows: 

Tartaric powders, in which the acid is tartaric acid in some form. 

Phosphate powders, in which the acid is phosphoric acid. 

Alum powders, in which the acid is sulphuric acid, contained in some form 
of alum salt. 

Alum-Phosphate powders, in which the acid is both sulphuric and phos- 
phoric acids. 

TARTARIC ACID BAKING POWDERS. 


Tartaric acid is a crystalline substance, readily soluble in water. It is the 
principal acid in grapes, and is contained in all grape wines. It is prepared 
from the settlings of wine casks, known as argols. 

The residue left in the bread prepared with tartaric acid powders is sodium 
tartrate, a salt that acts like and with the power of ordinary salts (Epsom 
salts*), though the amount left in a half dozen biscuits would only be about 
one-fortieth of a medicinal dose. The free acid is rarely used, though 
cheaper in proportion to the carbon dioxide gas set free, and leaves less resi- 
due. Being very soluble in water, it probably sets the gas free too rapidly, 
and would also be more liable to decompose the carbonate in damp atmos- 
phere and cause a deterioration of the strength of the powder. 


CREAM OF TARTAR BAKING POWDERS. 


Cream of tartar, the name by which bitartrate of potash, or acid tartrate 
of potash, is known in commerce, is a colorless crystalline acid salt. It is 
not very readily soluble in water, and is made from crude argols by ré- 
crystallization. : 


*U.S. Dispensatory. 
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The residue left in the bread made with cream of tartar baking powder is 
the non-volatile compound, sodium-potassium tartrate, or Rochelle salts, 
which is a well-known purgative. A half dozen average biscuits would con- 
tain less than one-eighth of an average medicinal dose. 


PHOSPHATE BAKING POWDERS. 


The acid constituent of these powders is a purified acid phosphate of lime, 
sometimes called super-phosphate. The pure salt is known as monocalcic 
phosphate. It is obtained by the action of sulphuric acid on bone ash, ground 
bone or some other form of phosphate of lime, the result being an impure 
monocalcic phosphate, with calcium sulphate. It is, of course, purified for 
use in baking powders, but it is very difficult to get rid, entirely, of the cal- 
cium sulphate. 

The residue left in bread by a phosphate powder is phosphate of lime, 
phosphate of soda, and calcium sulphate (where this latter is an impurity in 
the calcium phosphate used in making the powder). The form of phosphate 
of lime left in bread is almost insoluble in water, but soluble in dilute acids, 
and is, therefore, probably dissolved, to some extent, in the gastric juices of 
the stomach. It is not used in medicine. 

Sodium phosphate is a crystalline salt easily soluble in water. In moder- 
ate doses it is a mild purgative and well adapted to persons with delicate 
stomachs.* A half dozen biscuits would contain less than one-twentieth of a 
medicinal dose, 

ALUM BAKING POWDERS. 


The acid material in alum powders is furnished by some one of the general 
class of salts known as alums, which are what are commonly known as double 
sulphates of aluminum and an alkali-metal. The acid in these is sulphuric 
acid, and the carbon dioxide is set free from the bicarbonate of soda by the 
substitution of sulphuric acid for the carbonic acid, the alumina being left as 
hydroxide. 

Three of these alum salts are met with in the manufacture of baking 
powders, namely, potash alum, ammonia alum, and soda alum. 

Formerly, potash alum was most largely used, but at present it has about 
disappeared and ammonia and soda alums are employed, together with sul- 
phate of aluminum, in some cases. 

“Alum is a powerful astringent, with decided irritant qualities, owing to 
which, when taken internally in sufficient quantity, it is emetic and purga- 
tive, and may even cause fatal gastro-intestinal inflammation.’’* 

The residue left in bread from an alum powder is more complex than is the 
case with any of the other classes previously mentioned, and depends on the 
kind of alum used. As the carbonic acid in the bicarbonate of soda is re- 
placed by sulphuric acid, sodium sulphate, of course, forms part of the resi- 
due. If soda alum is used, then the residue would be sodium sulphate 
(Glauber’s salts), and aluminum hydroxide. If potash or ammonia alum is 
used, their respective sulphate would be present, in addition to aluminum 
hydroxide and sodium sulphate. ; 


*U.S. Dispensatory. 
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“Sodium sulphate in doses of from half an ounce to an ounce is an efficient 
hydragogue cathartic; in smaller doses an aperient and diuretic.’’* 

Aluminum hydroxide is a white, light amorphous powder, odorless and 
tasteless. It is very feebly astringent and desiccant powder, in medicine 
sometimes used externally, but not internally.’’* 

Potassium sulphate is a mild purgative, operating usually without heat, 
pain or other symptoms of irritation.* 

Ammonium sulphate is not used in medicine except in other compounds.* 

A half dozen biscuits made from an alum powder of good leavening power 
would contain about one-twentieth of an ounce of Glauber’s salts and a small 
amount of aluminum hydroxide. 


ALUM-PHOSPHATE BAKING POWDERS. 


Besides those powders that contain one acid ingredient, there is a large 
class contains two, and sometimes even more, acid-furnishing materials. 
Of these, the alum-phosphate powders are the most common and important. 
They are mixtures of alum and phosphate powders, . and, therefore, have 
materials furnishing both sulphuric and phosphoric acids. 

The residue left in bread by alum-phosphate powder would be a See of 
the residues already referred to as being present in bread when alum and 
phosphate powders are used separately, with a small amount of aluminum 
phosphate in addition, and which is insoluble in water, but soluble in dilute 
hydrochloric acid, and, therefore, presumably at least, slightly in the diges- 
tive fluids. It is not used in medicine. 

On account of the variable composition of alum-phosphate powders, no sat- 
isfactory estimate can be made of the amount of salts left in the bread, 


GENERAL REMARKS. 


All baking powders, without exception, leave in the bread after baking cer- 
tain salts, previously mentioned, which are foreign to the flour, and most of 
which are used in medicine, though some of them not internally. It stands 
to reason that were it not for convenience, the introduction into foods of these 
salts would be condemned, because of their effects on the system. As a whole, 
they are not generally consided unwholesome, but are open to certain ob- 
jections, because they introduce into bread salts having a decided medicinal 
effect. It would appear that alum powders are much more likely to be in- 
jurious than any of the others commonly used, because of the physiological 
effect of alum (some of it may be left as such in bread) and the products re- 
sulting from its decomposition in the bread-making process. 

Much interesting discussion has been and is now going on regarding the 
several classes of baking powders and the advantages possessed by each. 
Wide and honest difference of opinion exists as to the comparative whole- 
someness of the different kinds of powders. With each kind of powder 
labeled and sold for what is really is (which is required by the regulations 
published in this report) each individual can protect himself and family 
when his mind is mature on the subject. 


*U.S. Dispensatory. 
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EXAMINATION OF BAKING: PowpEeRs Soip IN NorTH CAROLINA. 


Highty-five samples, representing forty different brands of baking powders, 
were purchased by an agent of the Department, in the towns and villages of 
the State, 

Hach of these, in which the carbonate and acid ingredients were mixed, ex- 
cept nine, were purchased in sealed tin cans, bearing on the label the brand 
name, name and address of the manufacturer, and directions for use, 

Numbers 633, 634, 649 and 656 were in glass tumblers. 

Numbers 626, 642, 671 and 691, which are Parrot and Monkey Powders, and 
647, “Our Daisy,” were in paper boxes, but were labeled as all the others. 
Horsford’s, in which the carbonate and acid were not mixed, were purchased 
in paper packages, with name of brand, manufacturer and address and direc- 
tions for mixing the carbonate and the acid ingredients. 

Most of the samples were in good condition, the exceptions being referred 
to at other places, 

Nearly all were guaranteed to be perfectly pure and to contain nothing 
detrimental to health; 65.50 per cent of the samples contained alum, though 
no statement to this effect was present on the cans or packages. Six out of 
nine brands of tartrate powders claimed on the label to be made of pure 
cream of tartar, and one, Number 633, made by the Virginia Chemical Com- 
pany, claimed to be a tartrate powder, when, in fact, it is an alum powder, 
and does not contain tartaric acid or cream of tartar. 

Both of two brands of phosphate powders claimed to be made of pure acid 
phosphate. . 

These samples were carefully analyzed. The determinations of most of the 
ingredients, especially the important ones, were made in duplicate, to be sure 
that they were correct. . 

The samples are classified according to the acid material present. The 
following is a summary on this basis: 


SOE EE CROCE OM MLOU Gr Seated Sod eae a 0a Se Oia s oe 4 meee NS FEN ot 0 
iment OF tartar DOWders. 3. os. helt e seek ci. No-ef brands: ..... 5 
No. of samples..... 5 

Cream of tartar-tartaric acid powders ...............No, of brands...... 4 
No. of samples..... 12 

EL MOMPUCOLDUOW LETON. oi lilids Sate ee oe ee eee No. of brands...... 2 
No. of samples..... 12 

PULSES DONC RIS ciyyiires Gitte side ao Mires Ce so kaln cb eblaws No. of brands...... 18 
No, of samples..... 37 

PEM PIOR DIALOG VOW OGLE. . oy iia c oo vo cele ce bean eens ING. Of DPANUS lie .6 Atak 
No. of samples ..... 19 

OLE I Del Ol Lani s OXAIMNIMNGN 50s. dos ae ed's cckee whe cb dee eee 40 
POIs hiiniver- OD nami Dleg. CLAM ino oo id-ce)sc osc oldocopkebiciseleecoibs 85 


Cream of Tartar-tartaric Acid Powders.—All of these, except Nos. 644 and 
673, have from fair to good leavening power (ten per cent and over of avail- 
able carbonic acid). They contain a slight excess of sodium bicarbonate, 
from 9.92 to 12.42 per cent of carbon dioxide gas, sufficient starch for filling 
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and no calcium sulphate or other objectionable filler. The low leavening 
power of Numbers 644 and 673, judging from the amount of “soda” and tar- 
taric acid present, was either due to very long standing or not being properly 
put up. These powders were sold at retail at 50 cents per pound. 

Phosphate Powders.—All of these, except Numbers 625, 655 and 674, have 
fair to good leavening power. 

In the Horsford’s powders, calcium sulphate seems to have been used, to- 
gether with starch, for filling. The calcium sulphate not being a food, and 
taking no part in the leavening power, is clearly an adulteration and should 
not be used. The retail price per pound was 15 to 40 cents. 

Alum Powders.—Of this class of powders, eighteen brands and thirty-seven 
samples were examined. Hight are deficient in leavening power, Numbers 
651 and 63 having less than one-tenth of a good leavening quantity of car- 
bponic acid gas. A good many of them contain small amounts of calcium 
sulphate (gypsum) as impurity, either in the materials from which they 
were made, or else by direct addition as an adulterant. Numbers 621, 636 and 
651 contain calcium sulphate in quantities that make it clearly an adulter- 
ant, and will be referred to under adulterated powders. 

Others of these samples contain insoluble mineral matter that is also 
clearly an adulteration, and will be referred to later. These powders retail 
for from 6 2-3 to 26 2-3 cents per pound. 

Alum-phosphate Powders.—Hight out of nineteen samples of this class of 
powders, or 42.1 per cent, are considerably deficient in leavening power, con- 
taining only 0.50 per cent to less than five per cent of available carbon dioxide 
gas. From the amount of soda and acid found in these powders, it appears 
that the carbonate has previously been decomposed, and the carbon dioxide 
lost, probably on account of the way they were mixed. A good many of 
them contain rather large amounts of starch as filler. Over thirty per cent 
of starch is not necessary or desirable. 

On standing, baking powders, unless very carefully put up, gradually lose 
their leavening power, and the longer a powder stands, other things being 
equal, the lower will be the leavening power (carbon dioxide). For that 
reason, and on account of the variation in the analyses of the different sam- 
ples, several samples of some of the brands were analyzed, and found to vary 
quite a good deal. If a powder is not put up dry and kept so, there will be a 
gradual decomposition or loss in leavening power. The carbon dioxide gas 
was carefully determined in duplicate and calculated to the sodium bicar- 
bonate. 

The alum was largely present as soda alum; though in a number of sam- 
ples ammonia was found, showing the presence of ammonium alum, or 
ammonium carbonate, the latter not being likely. For the sake of uniform- 
ity, the alum was all calculated to the anhydrous soda alum. 


ADULTERATED BAKING POWDERS. 


The following baking powders are considered adulterated, and their sale in 
North Carolina is illegal: 
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No. Brand. Adulterant. Per Cent. 
Ladi oi A OU ie¥ 0 by Sa tae ape ee Ta SESE TR nr ca ane ep Tee Sulphate of Lime__ 6.08 
Chao ireinin Baking Paw ders cacacec.2 tone ce cw Sonne oes BENG aecraa crs 3 23, 64 
Gol ly Defiance, GRO SPOON asscedkade-i ones nce eee ek ee uate eS Ge Suet ae oS 83.36 
Corte ELON SIO Oil We ete oBea  ep ee ek ee eS ee Rese (0p pel a Sees ope ot oa a 
Witte  OGreaeee sb scien oht estas anise wl seaete an aheauas eet ees (i 13 Ser wo reed SARE Fs Cane ee Aa 
GOS. AG esa 5 oer Ss alae hc aust patente aoe wie ise ceced She cemeiee| Soleki GOs ceete det poke nolo lee fe 
Wir oot ONS eee ecb oo ee Ne ke ee ke i ae ae Ree OO eae eee abu ihe EI 
GOSS Se peneet lakes at eee Sedna Meni euhe a sdecea tent wete A Oe ae eee eho eee. oe 
C25 TEA See teas wns pate Se Eee ey oy du As tudo ate ouncakwmeing ae Sie OU we ucaecwe ee cer 
GT Es| SEA Oe seen cece aec sa seeei nes MSE oe SS cet Ow eiawnt ons opeleade cn ene 
680a} Possum, Savannah Soda Works, Savanrah, Ga_-_------ Tale and Tremolite 82.93 
SOD IO xtc ots Se ke i a cp oak Hew pev ed elewahenwcnesdauks Sak OO sucereibeeeces *32.93 
689 | Hermitage, Mermitage Baking Powder Co., Nashville, |_-_.do__-----________ 18. 42 
Tennessee. 
698 | Sweetheart, Southern Soda Works, Nashville, Tenn_____ webs dOssscus cece eens 27.37 
GO 235-00 saad eon toss pay Sah css coh asewnk Wolo econ domed ets Pie ea Ke pram shore apr 27,21 
G57 E25) Os eee ee pe ete ees es Geer bew et eh es Aad tose es Ok= 22a Sema t 27.30 


* A complete analysis was not made of 680b. 


Number 63 was sold for a cream of tartar powder; it is an alum powder. 

Of the eighty-five samples examined, 16 or 18.82 per cent, nearly one-fifth, 
are adulterated; ten with sulphate of lime, and six with ground white min- 
eral, insoluble as strong acids. Microscopic examination of this mineral sub- 
stance by Mr. C. D. Harris showed it to be ground tale or tremolite. The 
sharp needle-like crystals as they appear under the microscope are shown in @ 
cut on another page. It is a dangerous admixture in food products. 


MertHops or ANALYSIS.* 
CARBON DIOXIDE. 


Total Carbon Dioxide.—The absorption method described by Fresenius and 
modified by Heidenhain was employed. A 10-per cent hydrochloric acid was 
used to liberate the gas. It was dried by calcium chloride and absorbed by 
potassium hydrate, in Geissler’s potash bulb, and weighed; Duplicate deter- 
minations were made on each sample. 

Residual Carbon Dioxide.—Methods described by McGill and Catlin were 
used for these determinations. 

Place 2 grams of sample in flask suitable for the subsequent determination 
of carbon dioxide, add 20 c, c. of cold water and let stand twenty minutes, 

Place the flask in a bath at the temperature of boiling water, and with 
occasional shaking, heat for twenty minutes. To complete reaction, heat 
guickly to boiling, and boil for one minute. Aspirate until air in flask is 
changed. Determine the residual carbon dioxide by method for total carbon 
dioxide. 


*With slight changes in a few cases, these methods are the ones described by Winton in 
the Connecticut Experiment Station’s Report on Food Products, pages 169, 174-180. 1900. 
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Photomicrograph showing appearance ol ground minerai (tale and tremolite 
found in Hermitage, Sweetheart and Possum Baking Powders. 


\ 


Can in which Possum Baking Powder was sold. It contained 
nearly 33 per cent of ground mineral. 
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Cans in which Hermitage Baking Powder was sold. . It contained over 18 per cent of ground 
minera 


Available Carbon Dioxide.—To obtain the available carbon dioxide, subtract 
the residual from the total. 
STARCH. 


‘ \ 


Copper Reduction Method.—Place 5 grams of the baking powder in a gradu- 
ated 500 c. c. flask, add 200 c. c. of 3 per cent hydrochloric acid and allow the 
mixture to stand for one hour with frequent shaking (McGill’s Method). 
Filter on a Schleicher and Schnell, No, 589-121%4 cm. diameter, or any filter 
that will give a clear solution. Rinse the flask without trying to remove all 
the starch, and wash the filter twice or three times with cold water. 

Carefully wash the starch from the paper back into the flask with 200 c. ec. 
of water, using a small wash bottle, and add 20 c. c. of 25 per cent hydro- 
chloric acid. Heat for three hours on a boiling water lath to convert starch 
into dextrose (Sachsse’s Method). 

In the case of powders that are free from lime, heat the material directly 
with 200 c. c. of water and 20 c. c. of 25 per cent hydrochloric acid, omitting 
the treatment with cold 3 per cent acid. 

Cool the solution, nearly neutralize with sodium hydrate solution, make up 
to 500 ce. c. and filter through a dry paper. . Determine reducing matters by 
Allihn’s Method, as follows: 
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Cans in which Sweetheart Baking Powder was,sold. It contained over 27 per cent of 
ground mineral. 


Mix 30 c. c. of a solution containing 173 grams of Rochelle salt and 125 
grams of caustic potash in 500 c. ec. of water, and 30 c. c. of a solution of 
34.69 grams of pure crystallized copper sulphate in 500 e. c. of water, in a 
heaker of 200 c. c. capacity and heat to boiling. To the boiling liquid, with- 
out delay, add 25 c. c. of the solution to be examined, and continue the heating 
until boiling begins again. After the reduced copper suboxide has settled, 
collect on an asbestos filter that has been thoroughly washed with strong 
hydrochloric acid, in a weighed Gooch crucible. Wash thoroughly with hot 
water, then once with cold water, once with about 15 c. c. of 95 per cent alco- 
hol, and last with 10 c. ce. of ether. Dry in a boiling water bath for 30 min- 
utes, cool and weigh. 

To obtain the weight of metallic copper, multiply the weight of the cuprous 
oxide by .888 and find the corresponding amount of dextrose in Allihn’s 
tables. To obtain the corresponding weight of starch, multiply the weight of 
dextrose by 0.9. 

TARTARIC ACID. 


Gopldenberg-Heidenhain Method.—Place in a beaker about six inches deep, 2 
grams of the baking powder and sufficient potassium carbonate to combine 
with ail the tartaric acid not combined with the potash as bitartrate. Mix 
thoroughly with 15 c. c. of water, add 99 ‘per cent acetic acid from a gradu- 
ated pipette until effervescence ceases, and in addition twice as much more as 
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was used for the neutralization. Mix by stirring for a half minute; add 100 
c. c. of 95 per cent alcohol; stir violently for five minutes, and allow to settle 
at least thirty minutes. Filter on a Gooch filter of well-washed asbestos, and 
wash with 95 per cent alcohol, until 2 c. c, of the filtrate do not change the 
color of litmus tincture diluted with water. Wash the precipitate in a small 
casserole with about 50 c¢. c. of hot water and add standard potassium hydrate 
solution, but leaving it still acid. Boil for a minute. Finish the titration, 
using phenolphthalein as an indicator. 

A small correction must be made, depending upon the strength of the 
standard solution. To find what the correction should be, titrate 5 grams of 
pure potassium bitartrate, and note the amount of standard alkali used. 
Treat .5 grams of the same bitartrate as the baking powder sample above and 
titrate with the same alkali. Subtract,the latter amount from the former 
and it will give the proper correction to be made on titration of the sample. 
From the amount of standard alkali, calculate the amount of potassium 
bitartrate representing the total tartaric acid. 

To find the free tartaric acid, determine the potash, calculate it to potas- 
sium bitartrate, subtract the latter amount from the amount of the total, and 
the difference calculated to tartaric acid will give the free acid present. 


ALUMINA, IRON, LIME, POTASH AND SODA. 


Preparation of Solution.—Char 5 grams of the baking powder in a platinum 
dish at a heat below redness. Boil the mass with dilute hydrochloric acid; 
filter into a graduated 500 c. c. flask and wash with hot water. Return the 
residue, together with the paper, to the platinum dish and burn to a white 
ash. Boil again wih hydrochloric acid; filter and wash. Incinerate the 
residue after the last filtration, for the determination of ash insoluble in acid 
and weigh. 

Unite the two filtrates; make up to 500 c. c. and draw off two aliquot por- 
tions of 100 c. c. each, one for the determination of aluminum, iron, soluble 
silica, and the other for the determination of potash and soda. 

Soluble Silica.—Eveaporate to dryness in a porcelain dish and heat at 110 
degrees C. until no odor of hydrochloric acid can be detected, which usually 
takes four or five hours. Take up residue with dilute hydrochloric acid, filter, 
wash and ignite, and weigh soluble silica. 

Alumina—Add to the solution from the soluble silica, sodium phosphate 
enough to form normal aluminum phosphate; add ammonia until a precipi- 
tate remains on stirring, then hydrochloric acid drop by drop until the pre- 
cipitate dissolves. Heat to about 50 degrees C.; add a considerable excess of 
50 per cent ammonium acetate solution and 4 c. c. of 80 per cent acetic acid. 
As soon as the precipitate of aluminum phosphate, probably mixed with a 
little iron phosphate, has settled, collect on a filter, wash with hot water, 
ignite and weigh. ; 

Fuse the mixed phosphates with ten parts of sodium carbonate, dissolve in 
dilute sulphuric acid, and reduce with zinc, and determine the iron by the 
permanganate method. To obtain the weight of alumina, subtract the sum 
of the weight of ferric oxide and phosphoric acid (determined elsewhere) 
from the weight of the mixed phosphates. 

Lime.—Heat the filtrate from the mixed phosphates, which is acid with 
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RESULTS OF THE EXAMINATION OF TARTARIC ACID AN 
g8 Brand Name ; She ae 
Ee : fron abel, Manufacturer or Wholesaler. Retail Dealer. ce 38 F 5 
27, ley ee 
tl] 
689, Royal oes Tas Reval Baking Powder Co., New York, en B. Hackburn, New Bern,N. % 
629) Cream of Tartar-_| R. %, Williams & Co., New York, N. Y-- Be & Wooten, Goldsboro, 4% 
668) Golden Seal _--_-| Pure Food Mfg. Co., Wilmington, N. C_.| W.G. Upchurch, Raleigh,N.C.| % 
G(8\ BROyRle to loe ese Royal Baking Powder Co., New York, | W.C.Shell &Co., Hickory,N.C| % 
OOO oa Geos ee eet eae pce Me cep Oi ee pan Le on ce ne Bi Barnes, Overman & Co., Wil- % 
O27 COLCA) Sees ane pie ne Powder Co., New York, Blgzell poe ous Goldsboro, 4% 
66s} Royals ese Royal Baking Powder Co., New York, oe eae! & Co, Raleigh, 4% 
663 Up aeeett Rojee Se pate ps EMR, PTT Oe igs saved 2 eo EK. Ni Willis, Washington,N.C_| 4% 
670, Cleveland’s Su- | Cleveland Baking Powder Co., New | B. W. Upchurch, Raleigh,N.C-| % 
695 aloe cape h phe ar ed ate aR AE aE NOE Baten, Pea, Se | Cooper & Gill,Statesville,N.C:) %W%4t | 
683) Cream —-21_- Price Baking Powder Co., New York, | W.P. Turner & Co., Statesville, 1 
COB SOlavs. tee ae Fidelity Mfg. Co., New York, N.Y ---__- BCaoper & Gill,Statesville,N.C_| % 
LOA SATIStOniA= 222) mare valaet Tea and Coffee Co., Chicago, Sbore,N.G. Cobb, Greens- |------|_-_-. 
64ie Cream. cess ee pias Baking Powder Co,New York, | E. b Hackburn, New Bern, % ‘ 
673 Carolina te Re as HR. Horne, Fayetteville, IND: © geese J “fe, Ferrall & Co., Raleigh, y% 
644) Snow Flake____. Tiger Mille New=ork iN Xie o sec eeee sas Bee Es Hackburn, New Bern, 72 ‘ 
672; Cleveland’s Su-/} Cleveland Baking Powder Co., New | J. R. Ferrall & Co., Raleigh, y% 
perior. Nae YOLK ANY: NIC: 
RESULTS OF THE EXAMINATION O 
EF piano News Manufact Wholesal Retail Deal Sided 
g E from Label, anufacturer or olesaler. etail Dealer. ss 5 3 s 
SZ oe ae 
638] Horsford’s_______ Rumford Chem. Works, Providence, Se New Bern, 14 : 
Lis 74 ewes Co Sadar eee ae aoe OO Se ae oa ene Sec ONC oem temare oe A. EK. Cummings, Kinston, N.C 1 ] 
G63/S2220 0 Sees ase! Eos Kg RRs Mais ree eat op Wa ee ec EN id cae ae E. K. Willis, Washington,N.C_| 3% 2 
GO7| 22220 Ors era EO MO atch ans ae e f ee yee “SS Shell & Co., Hickory, 1 ] 
G05) 405.0 0o at eae rata 6 Cr AER D Es Mie perce) patente cad Lie cy Leen J..L. Starkey & Bros., Green- 5 Coc 
GOB ions AO See ee each! BSE 5 0 eh PRE Nees Lara sae am Ps wi Benes seen & Co., Wil- | 5-16 B 
G7Aleare CO newer ae eae ss NOR CL) eee re i ES et et Ge ctagh So Beene J SR Reva & Co., Raleigh, | 7-16 | 22 6- 
684) Rumford’s_____._ Eaebircal 6 C0 rer ee GCN a “ar ee 9D Cher tne Wy «VR W.P. Turner & Co., Statesville, i 3 
GEO) Sa a Se aa s Co pe bs Seer, CAC CaM, dicate ri Mca occs dah E. XK. Willis, Washington,N.C_| % a 
G40) 52 OG Les oee en oe BER ELD ee cae cmomrgen aes ae ee aa eee ie Mee Hackburn, New Bern, A 3 
O20 ton On arose Ray 6 sere reece a eee MM LL ae aS I.B. Fonville, Goldsboro,N.C__| % 3 
O66) On cana |ecrer OOo so anand stance nan ee nena epee eee ee & Co., Raleigh, ¥% 3 


Lavporavory 
Number. 


625 
666 
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CREAM OF TARTAR—TARTARIC ACID BAKING POWDERS. - 
~ a ae Pe a : 
Carbonic Acid. See ohn On yes Be amon oro. | ae F 
les ica So Gee } aae ae 
= Z oF alas eae gOS | Sus Beg | 88a | 22 
=e eed eae 3 : owe). 6 hed | 9hs | bod. | BOS | eS 
on) aS fas] ton} ro} Qn 2 an veto on MO 24 
Pe ee |} 2 | eo fg | a lsd} 8 | Sap | Bad | Bag | tom | 2A 
< a a oy Ta oq ian D (a4 ole ca fa S 
11.387 O55: (eld. 92:1) 12) 005s 2Os85 120 te 13.79 48, 87 48.0 5.47 22.78 7.57 
10. 41 0.84 | 11.25 Suro dekOu0d oe et ee 22.18 84,59 35.0 6.59 21.51 18.19 
10. 74 0.26 | 11.00} 14.383 D0 Pee ale 10. 72 47, 87 57.82 0.02 DT OYA tae sees 
10. 99 Ur Millen te 's es tae © F8 W Sae CY y 2 a a 18.'79 41.86 48. 44 2. 61 22. 60 10, 21 
12.21 Ori AZ. Tort P1100 t 44502) one: 15. 41 42. 67 46.08 5. 76 24, 42 3. 62 
11.59 0.68 | 12.22 Sada eoUssa| Oslo lene. 20.34 36. 29 33. 96 9, 12 23.35 12,18 
12. 29 QSOs) 12594 te 1180). 10564, poke (oo ee 18.74 41.65 45, 20 5.49 24.72 10. 00 
11. 82 O2S8e eal 2 20a IT, 26 4 LO. 89) jee et 16.16 41.65 45. 04 5. 62 28.31 7.84 
9.92°| © 1.10} 11.02. | “18.08 SOL A Ones lone 13.07 44,38 52.12 2. 64 21.06 8. 64 
12. 42 0.42 | 12.84 | 12.35 Catal ol et & 11.81 48,12 49. 40 3. 60 24.58 10. 16 
11.17 0.35 | 11.82 9.48 OF O24 Seere| Sao 21.10 37.76 87. 92 4, 42 22.01 11.06 
10. 26 Dg 63 Ay |G ae SB 0 es WD 8 Os tere = 11.19 42.18 52. 67 0.06 22.83 10. 69 
10.34 Oreos Da. AS43510, 85h oe fo 138.78 43.36 58.72 0.39 21. 23 7.97 
10. 61 0.68: 11.29 8. 82 ope ae cs Sa ee 20. '70 37.52 30. 28 9.29 21.57 11. 95. 
told 0.61 SLOMAN Ou se hONOOn eee |e oe = 6.12 47.50 59.12 0. 20 14. 86 13. 26. 
6. 66 0. 28 6.89 | 18.95 DROS OMG |e tee 13.07 44, 34 55. 40 0. 02 13.05 11.70: 
11.18; 0.43 | 11,61} 18.88 OND: EO OO n | secee 12.89 48. 85 58.52 1.04 21.18 8. 28. 
* Equivalent to the total carbonic acid. + Equivalent to potash. 
{ Tartaric acid not calculated as cream of tartar. 
ACID PHOSPHATE BAKING POWDERS. 
Oe = : ar = = | 
Carbonic Acid. SZ, Q S oO = © © ae 3 
g=*. | 3 a neers oy Be Nas hob | bie 
2aoo!| & o eel a = ; SSUES a2 ee 
~ a = # OO oe Ong Ad a q ® Raji 5 © 
4D “8 8 RN 8 2 Qin orn 2 3 § Ea a: 
Sr ne Rte’ (a) 2) ro S Ore ate sg nt =e s Ro) Cx 
ha | $e S | co] 6 a Ad | Bd S) g hE | aa | us a 
< x H | or) S| fu nD Ay ND =) < < e- 
12.35 1.70 | 14.05} 26.85 | 16.41 | 17.47 | 16.83 9.32 0. 44 6.34 0.36 | 0.18 0.04 | 18.61 
13.54 1.30 | 14.84] 28.85] 14.65 | 17.738 | 19.38 9,92 0.36 9.32 0.83 | 0.08 0.03 | 18.41 
10.10 1.65 | 11.75 | 22.45 | 14.10] 15.63] 18.99] 10.11 0.85 6. 68 0.87 | 0.0 0.01 | 22. 06. 
11.74 0.35 | 12.09 | 23.10] 14.90] 21.16] 14.10 9.88 0.29 7.52 0.37 | 0.0 0.04 | 28.15. 
4,70 2.44 7.14] 18.64] 12.86] 17.24] 21.48 9.23 0, 22 7.88 ORB 2 eleree 0.05 | 21.68 
8.25 O6e | LEO8 4} (2407 || 1417 18.68 | 14.73 9. 55 0. 26 9,14 OFAT SS See t 0.08 | 22.05 
3.41 1.3 4, 80 9.17] 13.50 | 15.89 | 31.48 6.07 0.27 9,32 0. 44 |---__- 0.08 | 18. 65. 
9.54} 0,23 9.77 | 18.66 8.43 G24 le 16598 eso. 22 52 0.29 | 88.26 Q.21 | 0.02 1.12 | 18.68 
9.74 0.58 | 10.27} 19.62 8. 24 6. 68 WGjd57| Seo oa. 0.48 | 37.38 OsB2bieasaee 0.80} 19.85 
9.72 0. 23 9.95 | 19,01 9.12 6076 | 2 16,86) |.2.2-.=- 0.47 | 25.85 0; 18 ects 0.06 | 31.25. 
2. 86 0. 54 8.40 6. 49 9. 08 Ag DU I MT 3001 corm bee 0.50 | 41.15 OS 20 9| Steam! 0.09 | 20,24 
16.26} 0.14} 10.40] 19.87 9,35 G748 i216, 64" | 25202202 0.55 | 86.72 O84) |beraeee 1.22 | 18.30 


* Equivalent to the total carbonic acid. 
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S| Brand Name Manufacturer or Wholesaler. Retail Dealer. 3 
ee) from Label. au 
5& 2g 
' 643} Good Luck_-__--- Southern Mfg. Co., Richmond, Va -_| E.B. Hackburn, New Bern, N.C_--| 1% 
St) aced sf: eo nae Pua (s Wook tafe ROS Te) BENE blaine carte ae BE. K. Willis, Washington, N.C_----| % 
Opal dO we esd ee eins Ko stn, te ee ee, satel Le i eB eh ee ok ad J. L. Starkey & Bro., Greenville, Y% 
ic acts Fs Se oe Soave ei ae OR Ue Shale oe a W.0 Shell & Co., Hickory,N.C.---| 1 
Gsdieee dO seco. woeee oe Oma See (see A eee ee A. E. Cummings, Kinston, N.C ---- 1 
i ca ne 6 Cc eee bin sO aula nid ae he eee ee Barnes, Overman & Co., Wilson, % 
OUGe-<20 Oo ack l ard 0 ONE a Ease eee oon kee See eee Sent by Cora A. Sloan, Montreat, |------ 
io Aen. Aaa e ee wear Ue etd eee Soe M. Bosenthal & Co.,Raleigh,N.C_.| 1 
Wate dG. sel Sad Sebel o Kaede anette seein I. B. Fonville, Goldsboro, N.C --.--- 4% 
697/ Rex, One Spoon.| J. D. & R. S. Christian Co., Rich- | J.J.Phcoenix, Greensboro, N.@ eS 1 
edema: (. CC eae aaa ost sea Te ae ae ate W.G. Upchurch, Raleigh, N. C_---- % 
DEO eA Saw. Soo ak ATOR G (1S Same Op Sag Rene ie See eer Barnes, Overman & Co., Wilson,| % 
Usol 2 AO. 2y ee Ts Ole oe eas oe ei Ge Gain nattaee Kinston, N.C —--- 1 
bi ea: Ack a teenie ----do pie A OS SW a cock ee  2 UN cee A ~ Se & Bro., Greenville, yy 
645} Blue Ribbon --__| Blue Ribbon Baking Powder Co., | E.B. Hackburn, New Bern,N:C---| 4% 
OL SER, FPP Berner ae ceases ed a eee J. L. Starkey & Bro., Greenville, | % 
ri) IRIE 6 Cy ee de Sot Rbhras « Fnvpea ots Agate eck ra tar AE eM 5 area ey Overman & Co., Wilson, yy 
DisicassO eect ella HSER, 1 FE Cian EN a Lee Sa Spee NS W.C.Shell & Co., Hickory, N.C___- 1 
LOR ERSEN Co eee oho pac lLO nee cae eet oa ewee sume aie see L. L. Alphine, Goldsboro, N. C___--- 
692) Free Silver —-___- Roanoke Chem. Co., Roanoke, Va-_--| W. A. Calvert, Statesville, N.C —-_-- 1 
on rae A Ue Bae Mae Siemens [IS oaeat 0 6 aad Aled Stee ee eke aoe nat te! "ep J. ~ Sh dat & Bro., Greenville, | % 
EO ores he teticiahis eek Spe eee sel L. L. Alphine, Goldsboro, N. C_----- 4% 

Southern Soda Works, Nashville, | T. F. Christain & Co., Greenville, Wy 

Tenn. N.C. 

ACO: [0 ial sass A Sie Meer Se Ne eS He, M. Rosenthal & Co., Raleigh, N.C_-| 4% 

Wee Organ See der Nee he a Wee a C. A. Clapp, Greensboro, N.C ___--_- 1 

Magnolia Mfg. Co., Petersburg, Va_-_ eee Grocery Co., Statesville, | % 

hee AO) pares ay on tec eet ew tan wee di 3 Rierkey & Bro., Greenville, i 

689} Hermitage ._____ Hermitage Baking Powder Co., | Norton Grocery Co., Statesville, iL 

Nashville, Tenn. 

696, Game Cock-_____. het stata one Mfg. Works, Ports- | Wright & Davalt, Statesville, N. C_ es 
671 Vier co Mon- Shh ae Specialty Co., Baltimore, | B. W. hae deat! Raleigh, N.C —-_-.| 10-16 
OBI sO ec cas aaan tina RO Cat ee Uae a cm eee Cee Norton Grocery Co., Statesville, | 10-16 
SEQ SSD sapiens BAA oe ss Nt oe Ae SDAA I Py) E. K. Willis, Washington, N. C____- 10-16 
ie Se Ha 1 9 MIME ye Sele Ral, OE: ELIA © bi UAE ca ARSE VES ISO RE TE A ea a E. B. Hackburn, New Bern, N.C -_-| 10-16 
322MM Fa eed ee PRI Fe pene ten Saale, GY Men yee 5 2a 7s daa Bizzell & Wooten, Goldsboro, N.C_} 10-16 
679} Three Cent -____-_ pie Elan: Chemical Co., Roanoke, C. L. Hawn, Hickory, N.C -.--...-.. 5-16 


ALUM PHOSPHATE BAKING POWDERS. 
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Number 
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*, 

Carbonic Acid. ce 

eq 

eye ae \ Se 

< oa a On 

15.41 | 0.50 | 15.91 | 30.40 
14.10 | 0.40 | 14.50 | 27.71 
14.07 | 0.50 | 14.57 | 27.84 
14.11 | 0.26! 14.87] 17.46 
14.98 | 0.81 | 15.29 | 29.20 
14.65 | 0.22 | 14.87| 28,41 
12.75 | 0.28 | 18.08} 24.90 
15.17 | 0.60 | 15.77 | 30.18 
13.88 | 0.27 | 14.15| 27.04 
9.24 1.22} 10.46] 19.91 
8.98 | 1.32 | 10.30] 19.68 
10.55 | 1.388 | 11.98] 22.79 
10.99 | 0.49 | 11.48} 21.93 
11.22 | 1.67 | 12:89 | 24.68 
6.78 | 1.82 | 8.10] 15.47 
8.07 | 0.74 | 8.81} 16.88 
10.11 | 1.34 | 11.45 | 21.88 
13.36 | 0.34 | 13.70 | 26.18 
9.13 | 1.52 | 10.65 | 20.65 
11.50 | 0.70 | 12.20} 23.81 
10.28 | 0.22 | 10.50] 20.06 
9.81 | 0.72 | 10.03 | 19.16 
13.69 | 1.78 | 15.42 | 29.46 
9.09 | 1.47 | 10.56 | 20.18 
14.40 | 1.60 | 16.00 | -30.57 
11.79 | 0.46 | 12.25 | 28.41 
9.80 | 0.52 | 10.82} 19.72 
8.38 | 1.70 | 10.08 | 19.26 
7.79 | 0.47 | 8.44! 16,18 
13.36 | 0.67 | 14.03 | 26.81 
12.65 | 0.55 | 13.20} 25.22 
13.08 | 0.59 | 13.67 | 26.12 
10.25} 1.10 | 11.35] 21.69 
12.97 | 0.77 | 18.74 | 26.25 
9.02 | 0.30| 9.82] 17.81 


Soda (Na 20). 


15.42 
12. 60 
16.08 
15.68 
12.50 
12 09 
15.59 
16.07 
11.81 
12.76 
12.86 
15.15 
11.74 
14.88 
16.32 
15.52 
15. 82 
12.50 
15.37 
13.83 
8.41 
12.08 
17.13 
17.52 


16.83 


17.79 

9. 40 
11. 40 

8. 83 
14. 94 
14. 96 
16. 06 
15.59 
15, 26 
10. 52 


es hi zs 
ae op ot | Colas 
2 |Es| 28 | 2 | 83 
a |4°} 42 | 3 |as 
OS28. 6.48010 50,48 We eee 
OLSGsG32o0) 20268 | Sue eee Pewee 
OFSG5 0G anh SOUb Seta. Soe Se_ oes 
Qnedei G48 0s 80 Slots os eee ey 
0.541 6.86 | 30,15 |... 
OAs OES 2O08 Tone oe! 
0.20 |} 4.65 } 22.04 |--.../..._-2 
0.83 | 6.57] 81.14 |__| 
LOTR CG AIS BOA See ok 
0.28 | 4.88 | 28.18 | 1.11 | 2.88 
0.33 | 4.82 | 22.85 | 1.12 | 3.08 
0.32 | 6.382 | 29.96 |'0.73 | 1.30 
0.09 | 6.08 | 28.82 | 0.88 | 2.18 
0.82 | 5.70 | 27.02 | 1.41 | 2.31 
0.13 | 6.80 | 82.28 | 0.28 | 0.64 
0.16 | 7.42 | 85.17 | 0.25 | 0.69 
OLOGH6s74e ts Sl, S580 06. Eases S 
0.28:1°7.01 |) 88.28) | 0.05 jos22e. 
OF20R0 47 | ABO LOM stocee he sees 
0.38 | 5.61 | 26,59 | 0.35 |_--___ 
0.10 | 4.98 | 28.61 | 0.43 |-r--_- 
CUS PIASISI SPA ON 7/0 Ui eet a fh ate 
0. 29 | 6.80") 32.61 | 0.96 jo. 232 
OF385/ 6508") sols l0-| O; 78s lcss8 
OS 227 Os 98s |p 55.09%) OF00L|2ess-2 
CTPA IA te Ife Rests fois jl eae pee 
OP2T WAS Oo Wie22 04 sere ce oa 
OL56 54560) 9217-80) 0.59 42a eoee 
0.35 | 3.88! 18.389 | 8.57 ! 6.76 
0.42 | 6.41 | 380.88 | 0.12 |___--- 
0.34 | 6.384 | 30.05 | 0.12 |_-___- 
0.26 | 6.43 | 80.48 | 0.08 |_-_--- 
Bs Oi) O69: |. wols 740 | O.084|-2 2525 
0.42 | 6.29 | 29,81 | 0.15 |------ 
0.83 | 5.89.| 27.92 |...-|------ 
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Ash Insoluble 
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0.23 | 0.09 


fe 30 
0.86 27.21 


0.36 ae. 38 
0.382 | 0.18 
0.17 | 0.15 
0.25 18.42 
0. 68 | On, 
0.382 | 0.07 
0.87 | 0.08 
0 25 | 0.05 


0.46 | 0.09 


0.34 | 0.09 {2 
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RESULTS OF THE EXAMINATION OF ALUM 4 


Retail Dealer. 


Weight of Pack- 


age— Pounds. 
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Sree 
£ 3 Emo Sa Manufacturer or Wholesaler. 
og 
25 
34 
a688} One Spoon__-_-__-_- Taylor Manufacturing Co., New 
VOTING pyr 
680) SPossuime sons Savannah Soda Co., Savannah, Ga-_- 
636| Va. Baking Pow} Va. Chem, and Mfg. Works, Ports- 
der. mouth, Va. 
682; Ballard’s Obe- | Ballard & Ballard, Louisville, Ky_-_- 
lisk. 
647; Our Daisy ------- J.S. Moore & Sons, Richmond, Va-_ 
649) Mounten -___---- Louis Harpel & Co., Baltimore, Md-_ 
686) Sunflower _------ J; oe Fahnestock & Bro., Pittsburg, 
a. 
651; Defiance (One| Va. Chem. and Mfg. Works, Ports- 
Spoon). mouth, Va 
632} Old Dominion --_; C. L. Sauer & Co., Richmond, Va-_-___- 
SG LOS eee ee a Eee Oe tee he Ee ee es ee 
6802385 O22 ses Ss. Se CaP a as a a eae eee 
604) ‘Rola ns2s 3 eee Smith, Harpel & Co., Baltimore, Md 
2A) CATON SG Soa a rks |f Se Ree ee ee ee aes ee ee a ee ee 
633) Cream of Tartar_| Va. Chemical Co., Portsmouth, Va_- 
658} King (1Spoon)--| Bohannon & Blick, Portsmouth, Va 
685) Baker’s <2-.<2_--- Baker’s Baking Powder Co., New 
York, N.Y. 
656! Red Star_-------- Gilbert Bros. & Co., Baltimore, Md _-_ 
6688! One Spoon ---_-_- Taylor Manufacturing Co., New 
SoOnks Noes 
687, White as Snow-__| Baker’s Baking Powder Co., New 
York, N.Y. 
O2NECTANG 22s sec meee Pure Food Baking Powder Co., 
Chicago, Ill. 
OT LCA VION has aoe 


epee Chemical‘W orks, New York, 


W.P.Turner &Co., Statesville, N.C 
W.B. Yoder, Hickory, N.C 
A. E.Cummings, Kinston, N.C —-__- 
Abernathy & Whitener, Hickory, 
J. r. Siarkey & Bro., Greenville, 


W.P. Turner &Co., Statesville, N.C 
J. g Seg es & Bro., Greenville, 

L, L. Alphine, Goldsboro, N. C.--__- 
J. < Rigs! & Bro., Greenville, 

W.B. Yoder, Hickory, N.C --_-.----| 
Cooper & Gill, Statesville, N. C____- | 
Woodard & God win, Weldon, N. on 
1 bea BR Aypnine: Goldsboro; N.C____-- 
EK. K. Willis, Washington, N. C Peas 
W.P.Turner & Co., Statesville, N. C 
1 eS Dh Christman & Co., Greenville, 

W.P. Turn er & Co., Statesville, N. C 


ee Overman & Co., Wilson, | 


J. Starkey & Bro., Greenville, 
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ALUM PHOSPHATE BAKING POWDERS—Continued, 


Laboratory 
Number 


Carbonic Acid. of a 
ea a rie 
ce Gd aera eed eae 
Fe rh OD fe 
4 {/a|8 }meo] 3 
0.23 | 0.20] 0.43] 0.82] 14.24 
4.11 | 1.65] 5.76} 11.00] 14.66 
15.038 | 1.42 | 16.45|] 31.43 | 16.98 | 
1201536: |° 2.70} C615 11-65 
5.14 | 0.36 | 5.50] 10.37] 9.89 
4,41} 1:42] 5.88] 11.14] 11.56 
1.63 | 0.95] 2.58] 4.98] 8.58 
0.86 | 2.15.| 8.0L]. 5.75} 19.34 
10.69 | 0.71 | 11.39 | 21.76 | 14.33 
11.44 | 0.76 | 12.20] 23.31 | 14.48 
9.98 | 1.19} 11.17] 21.34] 15.10 
FAL O76. |B: P72) ARIA > LOEB 1 
9.75 | 0.45 | 10.20} 9.49] 12.47 
0.91 | 0.25 | 1.16| 2.21] 9.88 
11.61 | 0.47; 12.08 | 23.08] 14.10 
* 2.50:| 1.05] 8.55 | 6.78 | 10.04 
11.44 | 0.75 | 12.19] 23.29] 10.82 
4.40} 0.382 | 4.72] 9.01) 14.24 
2.51} 0.14] 2.65} 5.06] 10.29 
1G Pabeeae 8.20 | 15.67] 10.04 
13.34 | 0.43 | 13.77} 26.30] 15.88 


Se | Potash (K 20). 


0.49 
0.19 
0.28 
0.28 
0.51 
0.08 
0.16 
0.38 
0.23 
0.27 
0.28 
0.39 
0.28 
0.29 
0.02 
0.31 
0.30 
0.10 
0.16 
0.83 


wn Pe 

zi | o | ed 
£8 | 5< | & | 28 
Ba | 23 | 8 | 3 
ili POs els ar 
7.45 | 35.81 | 0.41 | 0.85 
6.57; 81,14 | 0.78 |_____- 
6.08 | 28.58 | 9.78 |______ 
8.94 | 18.68 | 1.92 | 4.68 
AAOO TR. OG: ett So 
4.16 | 19.72 | 0.84 | 1.64 
2.46°| 11.66 | 2.72 | 2.89 
7:49 | 35.50 |13.73 |.--___ 
5.47 | 25.98 | 0.62 | 1,82 
5.78 | 27.40 | 0.79 | 2.01 
5.52 | 26.16 | 0.88 | 1.46 
3.42 | 16.21 | 2.22 | 5.30 
6:62. }e S188 5| aoe ome: 
6.47 | 95.08 | inh | tea 
5. a7) 95 DB ate 
8.02 |. 14.81 | 2.28 | 5.25 
AAG PIO TE es 
7.45 | 35.31 | 0.41 | 0.85 
4,60 | 21.80 | 1.22 | 3.21 
8.66! 17.85 | 2.90 |____- 
TAO MAG LOT eee beck 


so q a 

a+ ae ae 
<i eee ao 
64) 4 | SS )| ad) ae 
Sa| £ |S8|a"/ sg 
Sal a |8e| 28 | ze 
2.45 | 20.88 | 0.34 | 0.18 |24.80 
Se Bahay ok 0.47 |32.93 |19.35 
Be are Ol 0.23 | 3.85 |85.22 
0.90 | 40.00 | 0,36 | 0.87 |13. 69 
alee #7 41.51 | 0.40 | 0,11 113.12 
0.08 | 43.05 | 0.31 | 0.18 |14.03 
0.50 | 83.84 | 0.42 | 0.07 [11.40 
are fecaeae o 0.40 | 2.02 |43.21 
---+-| 82.35 |.0.40 |. 0.10 |19. 68 
ees 24.95 | 0.36 | 0.18 |19.78 
0.60 | 25.67 | 0.44 | 0.12 |19.87 
1.25 | 89.02 | 0.28 | 0.20 121.41 
3.26 | 22.86°}'0.18 | 0.38 [21.87 
2.55 | 24.71 | 0.84 | 0.04 |17.85 
ca eee. 28.12 |0.28 | 0.19 {18.81 
1.66 | 81.46 | 0.24 | 0.05 [11.77 
Eases 36.72 | 0.28 | 0.15 |14.14 
8.06 | 20.88 | 0.34 | 0.18 [22.89 
1.98 | 89.02 | 0.28 | 0.07 |14.03 
ee 41.72 | 0.30 | 0.06 |13. 05 
SNTSiiselosee ees os 0.18 |25, 22 
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Water by Dif- 
ference. 


* Equivalent to the total carbonic acid. + Equivalent to the alumina. 
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acetic acid, to 50 degrees C., and precipitate with ammonia oxalate. Filter,. 
wash, ignite over a Bunsen burner and finally convert into oxide by heating 
over a blast lamp. Then if desired to change to sulphate, which is more 
stable, add a few drops of sulphuric acid, evaporate, and ignite. 

Potash and Soda.—Evaporate the aliquot portion of the solution, prepared 
as described above for this purpose, nearly to dryness, to remove excess of 
hydrochloric acid, dilute and heat to boiling. While still boiling, add barium 
ehloride solution as long as a precipitate forms and enough barium hydrate 
to make the liquid strongly alkaline. As soon as the precipitate has settled, 
filter and wash with hot water; heat the filtrate to boiling. Add sufficient 
ammonium carbonate solution to precipitate all the barium; filter and wash 
with hot water. Evaporate the filtrate to dryness, ignite below redness to 
‘remove ammonium salts. Add to the residue a little water and a few c. c. of 
ammonium sulphate solution. Filter into a tarred platinum dish, evaporate 
and ignite to good redness, and weigh the mixed potassium and sodium sul- 
phates. 

Determine the potash as potassium platinichloride. Calculate to the sul- 
phate and subtract from the total sulphates to obtain the sodium sulphate. 


PHOSPHORIC ACID. 


The official method of the A. O. A. C. was employed as follows: 

Ignite 2 grams of the baking powder with 5 c. c. of magnesium nitrate 
solution, and dissolve in hydrochloric acid. In an aliquot portion of the solu- 
tion determine phosphoric acid by the volumetric molybdic method. 


SULPHURIC ACID. 


Boil 5 grams gently for one and one-half hours with a mixture of 300 c. c. 
of water and 15 c. c. of concentrated hydrochloric acid. Make up to 500 c. ¢.; 
draw off 100 ¢. c., dilute considerably, precipitate with barium chloride; filter 
through a Gooch crucible, dry and weigh.* 


AMMONIA. 


The ammonia salts were determined by distilling with caustic soda into 
standard acid and titrated. 


*U.S. Dept. Agriculture, Division of Chemistry, Bulletin No. 46, Revised. 
+ U.S. Dept. Agriculture, Division of Chemistry, Bulletin 138, part 5, p. 596. 
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TEA. 


BY C. D. HARRIS, 


The tea plant is a hardy evergreen shrub, and tea is its prepared leaf, The 
plant is cultivated in China, Japan and Asia, and has also been introduced 
into India, Ceylon, Java and Brazil, and this country. China and Japan are 
Still the leading tea-producing countries, although teas from India and Cey- 
lon are now coming into extensive use. Tea has been cultivated in China for 
a thousand years, and in Japan since the beginning of the thirteenth cen- 
tury. 

There are two kinds of tea—Black and Green. Both are leaves of the same 
kind of plant, the difference between the two being effected by the method of 
preparation. To prepare green tea, the leaves are dried by artificial heat 
immediately after picking, thus preserving the chlorophyle or green coloring 
matter. When black tea is desired, the leaves are subjected before drying to 
a fermentation, which changes their color to black and develops the charac- 
teristic flavor of black tea. 

The alkaloid of tea, formerly known as “thein,” has been shown to be 
identical with that of “caffein” of coffee, and to this principle are attributed 
the stimulating properties of both beverages. 

Tea is an astringent and gentle excitant, and in its finer varieties exerts a 
decided influence over the nervous system, evinced by the feeling of comfort 
and even exhilaration which it produces and the unnatural wakefulness to 
which it gives rise, when taken in unusual quantities or by those unaccus- 
tomed to its use. Taken moderately and by healthy individuals it may be 
considered as perfectly harmless; but long continued in excessive quantity it 
is capable of inducing unpleasant nervous and dyspeptic symptoms, the 
necessary consequences of over-excitement of the brain and stomach.* 


ADULTERATION OF TRA, 


The falsifications of tea which are practiced to some extent may be divided 
into three classes: 

(1) Additions made for the purpose of giving increased weight and bulk, 
and which includes foreign leaves and spent tea leaves, and also certain 
mineral substances, such as metallic iron, brick dust, ete. 

(2) Substances added in order to produce an artificial appearance of 
strength in the extract of tea. Catechu and other bodies rich in tannin being 
mainly resorted to for this purpose, 

(3) The imparting of a bright and shining appearance to an inferior tea by 
means of various coloring mixtures, as in “facing,’ which operation, while 
sometimes practiced upon black tea, is far more common with the ‘green 
variety.* 

Lie tea is sometimes found upon the market under the name of tea. It is 
tea dust mixed with foreign leaves, sand and other substances made into 


AR a eS Re ae ES et ee 
* U.S. Dispensatory. 
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lumps with starch paste, and colored. The lumps break up when treated 
with hot water. 


METHODS OF EXAMINATION.* 


Foreign Leaves.—A sample of the tea is boiled with water, and the shape, 
venation, dentation and the microscopic character of the moist leaves noted. 
Water is determined by drying two grams of finely powdered tea to con- 
stant weight at 100 degrees C. 
Total Ash is determined by incinerating two grams of ground tea by the 
usual method. 


Haan Ash Insoluble in 'Water.—The ash from the deter 


t 


mination of total ash is 


RESULTS OF THE 


Pm 

=) 

Om 

+2) Brand Name from F 

2 

g Al Lapel: W holesaler. Retail Dealer. 
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44 

89 | Standard He-No -__--- Martin, Gillett & Co, Balti- | Overman, Barnes & Co., Wil- 
more, Md. son, 

820 | Nan-Kee-Soh, Stand- | Bennett, Sloan & Co., New |----do----_.----------------------- 

ard York, N.Y. 

S71 a Gui pOW Mer == 2a SRE KO fetes, Mg ae oe faye a ee Se PIE Oia ee ee 

822 | Oolong, Extra Choice. |----d0 --_---------- ---------------- BITS NOE 2 a Mee eS ee ae 

SOBs ANOlOM Chabzences= tePTaK RO ele eee ak erty bem SOE Bara 6 0 eae ie ie) ee SS 

824 Royal Ge Mieas ae oe & Sanborns, Baltimore, |----do-------.--------------------- 

SoG PaAe Od ass ees oe eee Pagoda Tea Co., Baltimore, Md_| A, E. Cummings, Kinston, N.C. 

S260) Blacks ese ten se ee tee & Shelton, Richmond, |----do ------------~-- ---------- ---- 

a. 
ROT GT CCI ter an sere an REEE Olen eae Se eee ee eee ee GO uso on ee 
S284) SCYLONE Nea aaeGe ears Bohealmp. Co., Baltimore, Md- tens Hackburn, New Bern, 
N.C. 

829 | Royal Seal of China_-_|_--.do------------------- ---- ------ EUG Ble eee eee eee 

PT WE) Ca fn MAL aren rye SE stogay arcane sere eS at eee ibe sfc Paneer Pa ere! eo er 

831 | Leggett’s Blended ~-_- Bees ects & Co. New ¥ Ork, |ce201G 205 eee ee eee 

832 | Choice Blended ~-_---- MGOUINeiis ee tees peas hee ror 6 [6 et te cteos: iy el oN nt ks 

833 | Royal Crest - .--------- Bohea Imp. Co., Baltimore, Md: dite cds. spt eae eee 

834 | Pagoda Ree en Pagoda Tea Co,, Baltimore, Md_'-_.do-_---22.5-- 2. 22 ee ae 

SGU BEEN Bin 2 KS Co eee pean opener Reema ee Kenton “Baking Powder: Oi |222 500 2oa0a eee een eee 

; Cincinnati, Ohio. 

836 | Oolong, Best_-----_----- Bohea Imp. Co., Baltiniore Md s-20 0 ess sales eae 

887 | Best Gunpowder---_--- ----00 ..... ----------=--- =--- -=- == - Se Tea 6 I Re ties Mea RE Ele Tee Po 

SHS TEC lan. seen ae ae te Lergett &.Co.;. New York, (10. eee 

S800) Black eo Sok: se dO eect seme ane ce ad Seta. a Sota ee 

SAO nO PEOIN pecs oka Austin, Nichols & Co., New | J. L. Starkey & Bros., Green- 
York, N.Y. ville, N.C 

SEE Cee es eS a Sarg (6 Uo nar ieee epee fae ee ieee we Nera paves, § 6 Wiest ena tA Pat 

C423\9G reenter sal eee Se pct - loan & Co., New | E.K. Willis, Washington, N.C. 
or a 

G18 Biwele 2h. ee ees SSE eeuene Charnes Gin cea ae CE ||; Mle RS Caste be oes whe 

* Battershall: Food Adulteration and Its Detection. 


+ Food Products: Connecticut Agricultural Experiment Station, Part II, page 128, 1901. 


COMMISSIONER OF AGRICULTURE. 473 


boiled with 50 ¢c. c. of water and the insoluble portion collected on a Gooch 
crucible, washed with hot water, dried, ignited and weighed. 

Ash Soluble in Water is obtained by subtracting the percentage of water 
insoluble from the percentage of total ash. 5 

Hot water Extract.—Two grams of the ground tea are boiled with 200 «. ¢. 
of water for half an hour, care being taken to replace the water lost by 
evaporation. The leaves are collected on a weighed filter, washed thoroughly 
with boiling water, dried at 100 degrees C. and weighed. The sum of the 
percentages of insoluble leaf and of water subtracted from 100 per cent gives 


the percentage of hot water extract. .. 
” he 


. 


EXAMINATION OF TEAS. 


ne ee 


g 5| Date of Ae Water eae Hot gins 
BE| chase. | 288 | ost. | ona, | Zaeehe | Soluote/Weler,| Remarks, 
5 Z Water. Water. 

819 | J ee 80 7. 66 6.30 | 1.98 4, 82 41.14 | All of the samples of 
820 | July 12 40 7.44 7.27 2.47 4.80] 41.84 food With ee 
$21 | July 12 60 5. 84 7.20 1.96 5200 ap tg ee 

$22 | July 12 60 6.05 6.94 2.00 4.94] 41.45 

$23 | July 12 40 4.58|° 5.30 1.85 8.45} . 45.50 

$24 | July 12 40 6.15 5.271} 2.00 3.27 41.38 

825.| July 18 60 6.89 5.73 2.30 3.43} 36.44 

$26 | July 18 70 6.40 5.97 OW 38526 4) 40087 

$27 | July 18 70 5.39 7.40 8.91 8.49 | 37.45 

827 | July 19 80 7.98 6.16 2.10 4.06 | 37.71 

829 | July 19 80 5.76 6.25 2.36 3.89 | 43.51 

* 830 | July 19 80 6. 10 5.59 1,87 3772 40. 40 

831 | July 19 60 7.92 5.98 2.05 8.93 | 36.45 

832 | July 19 40 8. 64 6.09 2.15 8.94] 32.79 

833 | July 19 80 7.00 6.19 1.83 4.36 | 34.48 4 

834 | July 19 40 7.21 5.85 2.28 8.57 | 84.70 

835 | July 19 40 7.65 5.79 2.42 8.87 | 88.48 

336 | July19! —_80 6.62 6.33 Diy 4.16| 38.51 

$37 | July 19 80 6.86 6.42 2.47 8.95] 42.29 

838 | July 19 40 6.91 5.90 2.08 2.81] 32.68 

839 | July 19 40 7.87] + 5.80 2.70 8.10} 29.46 

840 | July 20 30 6.62 6,44 3.07] 3.37] 33.18 

841 | July 21 30 7.22 6.02 2.12 8.90] 37.16 

842 | July 21 60 6.68 6.19 2.52 8.87 | 39.25 

843 | July 21 60 6,85 5.47 1.86 8.51 | 89.80 
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RESULTS OF EXAMINATION. 


Interpretation of Results.—The percentage of total and water insoluble ash 
show whether or not the tea contains an undue amount of sand or mineral 
make-weights, and the percentages of hot water extract and water soluble ash 
indicate whether or not there is any considerable amount of exhausted leaves. 
From analyses of tea made elsewhere and the standard adopted in other 
countries, it would appear that genuine tea contains not more than 8 per 
cent of total ash, not less than 3 per cent soluble ash, and not less than 30 per 
cent extract.* 

Results.—From the analyses of the teas reported in the previous table, it 
will be seen that only two teas (Numbers 838 and 839) fall below the stan- 
dard, the deficiency being very slight in both cases. 

Sample 819 contained a very few foreign leaves, which were yellowish- 
white and smaller than the tea leaf. 

Sample 820 contained some horse hairs. 

Sample 837 contained no whole leaves, all being broken. 

The leaves of sample 834 were very large. 

About half of the leaves of sample 836 were broken and half whecle. 

Every sample of tea examined was found to be faced with Prussian biue. 
Prussian blue in the quantity used for facing tea is likely not injurious, but 
inasmuch as it adds a useless foreign matter to the tea for the purpose of 
deception, making the tea appear better than it really is, its use should be 
discouraged. 


Se 


* Food Products, Conn. Exp. Station. Part II. Pages 131, 132, 1898. 
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COFFEE. 


BY C. D. HARRIS, 


As it is grown in different and widely separated parts of the world, it is 
natural that there should be considerable difference in the appearance, quality 
and flavor of coffee. 

Mr. Thurber, whe is an authority on coffee, says: “My experience at home 
and abroad leads me to the belief that two-thirds of the lovers of coffee are, 
from lack of knowledge, daily cheated out of the solid enjoyment of an ideal 
cup of coffee. The kind of coffee served in the average American restaurant 
or hotel is not calculated to command the homage of the savage or civilized 
creatures.” 

Within a few provinces of Brazil is produced more than one-half of the 
coffee supply of the world. The plant grows best on the uplands, at an ele- 
vation of from 1,500 to 4,500 feet above sea level. The deeper, freer and 
richer the soil the better. A mean temperature between 65 degrees or 70 de- 
grees is desirable, and rainfall from 70 to 150 inches. 

The trees are raised from seed in nurseries and transferred to their final 
positions when about one year or eighteen months old. The plants are set at 
intervals of 8 to 10 feet apart, in rows about the same distance. They begin 
bearing at the age of three or four years, their product annually increasing, 
and at six years they may be said to be in full bearing. 

Different varieties of coffee show a great diversity of flavor, and even the 
same variety from different parts of a district will show like divergence. 
Different seasons produce different qualities, 

Coffee, as imported into this country, contains portions of the outer cover- 
ing, sticks and other foreign material. These are usually removed, the 
amount of such material left in the coffee depending on the thoroughness of 
the cleaning operation. . 

The properties and effects of coffee are thus described by Professor John- 
ston: “It exhilarates, arouses and keeps. awake. It counteracts the stupor 
occasioned by fatigue, by disease, or by opium; it allays hunger to a certain 
extent and imparts a feeling of comfort and repose. Its physiological effects 
upon the system, so far as they have been investigated, appear to be that 
while it makes the brain more active, it soothes the body generally, makes 
the change and waste of matter slower and the demand for food in conse- 
quence less. . 

All the above effects it owes to the conjoint action of three ingredients very 
similar to those contained in tea,’ namely, volatile oil, coffeic, acid and 
coffeine, which is identical with theine, the stimulating ingredient of tea. 


THE ADULTERATION OF COFFEE. 


The adulteration of coffee may be defined, according to the pure food laws 
of this State, as follows: The addition of foreign matter of any kind to re- 
duce the strength or effect the quality, the substitution of cheaper substances 
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in part or wholly for the genuine coffee; facing or coloring in imitation of 
better grades or to conceal damage, and the use of cereals in what is known 
as “blending.” The cereals act simply as a dilutent, increasing the weight 
and bulk, without adding corresponding value to the product. 

Coffee is adulterated in the following ways: 

By facing, glazing, adding coffee screenings and foreign roots and seeds, 
and by the use of imitation coffee, 

Facing.—lIt is not an uncommon practice to treat inferior or damaged 
coffee by some process for the improvement of its appearance and in imita- 
tion of better goods. Some of the substances used for this purpose are: 
Charcoal, clay, Prussian blue, indigo, lead chromate, azo colors, etc. 

Facing is almost entirely confined to green coffees. All the samples re- 
ported on were examined for facing without detecting any. 

Glazing.—Coffee is sometimes treated with sugar or syrup and then roasted, 
When the caramel formed on roasting amounts to more than an appreciable 
weight, it should be considered adulterated. 

It is claimed by some roasters that glazing coffee prevents the loss of 
aroma and the absorption of odors that are injurious to it. Glazing coffee 
with sugar increases its weight usually about 12, per cent, without adding 
correspondingly to its value. Excessive glazing gives the berry a black ap- 
pearance, and the dark brown caramel formed by roasting sugar colors the 
coffee infusion and makes it appear stronger than it really is. 

Coffee Screenings.—These consist largely of fragments of coffee beans, im- 
mature and light grains, broken grains and foreign matter. Although coffee 
screenings consist largely of fragments of pure coffee beans, yet if Sold as. 
coffee or mixed with coffee they must be considered as aduiterants. 

Broken and immature grains may be separated from the whole grain. With 
ground coffee this is impossible. If sand is found in an appreciable quantity 
in ground coffee, coffee screenings may be inferred, and if the hull of the 
berry can be picked out of the coffee, this is an indication of screenings. 

Imitation coffee consists of coffee-shaped grains made from wheat flour, 
bran, chicory and from roots of many plants. Imitation coffee mixed with 
pure coffee is an adulteration. 

-Ground coffee affords a very wide field for adulteration. This class of 
coffee is sold largely by the smaller dealers. The large stores usually grind 
the coffee to order, but in the latter case the presence of the purchaser does 
not always insure pure coffee. 

Five ground coffees were examined; two were adulterated with foreign 
substances and two contained trash, etc. 


METHODS OF HXAMINATION. 


Glazing.—Twenty grams of the whole coffee beans are violently shaken 
with 500 c. c. of distilled water for five minutes, diluted to a litre; 50 c. c. of 
the filtered liquid evaporated, dried, weighed, ignited and the ash deducted. 
Pure roasted coffee shows from 0.44 to 0.72 per cent soluble organic matter, 
while coffee roasted with sugar gives from 1.87 to 8.18 per cent. With this 
as a basis it would be fair to assume that coffee giving an organic extract 
greater than one per cent has been glazed, while if more than 2 per cent, it 
has been excessively glazed. 
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To detect imitation coffee 25 to 50 grains, representing the sample, are 
broken and the inside examined for a yellowish white husk, which is only 
found in the real coffee bean. A grain by grain examination is necessary to 
detect imitation coffee. Roasted coffee will usually float on water or 40 per 
cent alcohol, while imitation coffee sinks. All samples were examined for 
imitation coffee, but none was found. 


RESULTS OF EXAMINATION. 


The object of this examination of coffee was to ascertain, as far as possi- 
ble, to what extent the coffee sold in the State is adulterated. 

Small amounts of coffee screenings in coffee are due to imperfect processes 
of screening. Large amounts, as in sample 814, where six per cent of the 
coffee is screenings, is considered adulterated. Samples 815, 787, 784, 785, 766 
and 800 should also be considered as having too high a per cent of screenings, 


GREEN COrreEE. 


The green coffees were found to be freer than any of the others from 
adulteration, but some of these must be mentioned as containing foreign 
material. 

Sample 772 contained pieces of rock. . 

Sample 779 contained pieces of wood and coffee hulls. 

Sample 782 contained coffee hulls. 

Sample 814 contained sixty per cent of rocks, peas, hulls, broken and dam- 
azed coffee. 

Sample 804 contained quartz pebbles, etc., to such an extent that they were 
added to increase the weight of the coffee, and are, therefore, an adulteration, 

Sample 811 contained some small pieces of quartz and sticks. 


ROASTED COFFEE. 


The following roasted coffees contained foreign material: 

Sample 801 contained hulls. 

Sample 776 contained stems. 

Sample 799 contained quartz pebbles. 

Sample 800 contained pieces of quartz and wood. 

Sample 766 contained pieces of brick, wood and stems, 

Sample 784 contained a few pieces of quartz. 

Sample 785 contained some bark. 

Sample 788 contained some pieces of wood, morning glory seed, and quartz 
pebbles. 

Sample 775 contained a few hulls. 


GROUND COFFEE. 


Of the five ground. coffees, two contained foreign substances and two con- 
tained soap, trash, etc. 

In considering his work on coffee, in Bulletin No. 18, 1892, United States 
Department of Agriculture, Dr, Wiley says: 
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EXAMINATION OF COFFEE. 
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“The examination of coffee and coffee preparations on our markets shows 
that the consumers, and especially the poor, are being grossly deceived. Very 
little pure coffee is sold, and éven whole coffee does not escape sophistication.” 

The purchase of green coffee for home roasting does not insure a pure 
product, since even the green coffee is imitated. 
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From the examination of coffee just made in this laboratory, it may be said 
that the ground coffees are perhaps still adulterated to a large extent, but the 
green and roasted coffees are not so much sophisticated as they were some 
few years ago. 


EXAMINATION OF COFFEE—Continued. 
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SUGAR. 


BY W. M. ALLEN. 


By the term sugar is generally understood cane sugar, or sucrose, which is 
made mainly from sugar cane and sugar beets. In commerce it is referred 
to as loaf, pulverized, soft white and brown sugar. The first three are usually 
almost pure sugar, while the last two generally contain some water and a 
small amount of molasses which have not been removed in the process of 
manufacture. Attempts have been made to adulterate cane sugar with glu- 
cose sugar made from corn starch, the product being sold under the name of 
new process sugar. On account of the difficulty of drying glucose, this pro- 
duct is sticky and difficult to handle, and fairly easy to recognize. 

The chief adulterant of sugar, if it may be called such, is water, and that 
is found only in the low-grade brown sugars. Sugar sometimes receives a 
special treatment known as “bluing,” to prevent a gray or “dead” appearance. 
Ultramarine, a natural blue pigment, obtained. from a mineral which occurs 
in Siberia, Persia, Thibet, and some other localities,* is the substance usually 
employed for this purpose. It only improves the appearance of the sugar, 
without adding materially to the weight. Poor grades of sugar are some- 
times excessively blued, and on solution yield a blue color. This form of 
adulteration can be detected by dissolving some of the sugar in a small 
amount of water, and noting the color. 3 


RESULTS OF HXAMINATION. 


Nineteen samples, as follows, six granulated, four pulverized, four loaf, one 
soft white “A,” and four brown sugars, were purchased in the several towns 
of the State and examined. 

All of these samples, except the brown, which are low-grade sugars, contain 
from 98.5 to 100 per cent sugar, and only one other sample, which is the soft 
white “A,” contains less than 99 per cent, showing that they are remarkably 
pure. 

The brown sugars, which are low grade, could hardly be said to be adulter- 
ated, as they only contain water, some molasses, and coloring matter, which 
were not removed in the process of manufacture. 

No. 854, Extra “C,” is the lowest grade sugar examined, and contains only 
83.5 per cent real sugar. The impurities are water and molasses mainly. 

The results of the analyses and other data relating to the samples are in 
the following table: 
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* Century Dictionary and Encyclopedia. 
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METHOD OF EXAMINATION. OF SUGAR. 


These determinations were made by direct reading with the polariscope, as 


26.048 grams of sugar was dissolved in water in 100 c. ¢. flask and 


made up to the mark. 


in 200 mm. tube. 


follows 


The readings were made direct at room temperature, 
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MOLASSES, SYRUPS AND HONEY. 


BY J. M. PICKEL, W. G. HAYWOOD AND F. C. LAMB. 


MOLASSES. 


By molasses is generally understood a product derived wholly from sugar 
cane or sorghum. tc 

Of the fourteen samples examined by us, all except one (No. 440) gave evi- 
dence of containing much glucose, and are, therefore, classed as adulterated— 
they are mixtures of glucose with molasses. This does not mean that they 
are unwholesome. Glucose, when properly made from starch, is doubtless a 
wholesome article of food. ; ; 

The sugars naturally present in genuine molasses are sucrose (or cane 
sugar) and reducing sugars, or invert sugar. Invert sugar consists of equal 
parts of dextrose (glucose) and levulose (sometimes called fruit sugar), and 
is produced by “inverting” sucrose, that is, by boiling it with dilute acids, 
especially mineral acids. (Complete change can be brought about below the 
boiling point.) The sugar manufacturer and refiner can not prevent the 
formation of invert sugar, but endeavors to reduce it to a minimum. His 
object is to reclaim the largest possible amount. of merchantable sucrose, or 
cane sugar; and in the proportion that he by modern improved methods suc- 
ceeds, in the same proportion does his by-product, molasses, deteriorate. In 
a report to the United States Department of Agriculture, made in 1891, Pro- 
fessor W. C. Stubbs, director of the Louisiana Experiment Station, says: 

“Three kinds of molasses made from sugar cane are sold on the New 
Orleans market. The first of these is the open-kettle sugar molasses, usually 
of fine color and flavor and rich in sugar. The quantity of this molasses of- 

‘fered on the market diminishes from year to year as the more modern 
methods of manufacture supplant those heretofore in use. The second and 
rapidly increasing kind is centrifugal molasses. This product is much in- 
ferior to open-kettle molasses, and when two crops of sugar have been taken 
from it, is little better than ‘black strap.’ It igs largely used for mixing with 
glucose. There may be found a very limited supply of a kind of molasses 
known as sirop de batterie, made by boiling the clarified juice almost to the 
crystalizing point. This kind of molasses is esteemed a great delicacy.” 

He gave the following analyses of genuine molasses bought on the New 
Crleans market, stating at the same time that adulteration with glucose had 
become a very common practice there: 
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Sucrose. Reducing Sugars. 
Open-kettle molasses, six samples Regeue ss eee se 41.5 to 56.8 per cent. | 23.6 to 17.3 per cent. 
Centrifugal molasses, twenty samples---..------- 26.5 to 48.7 ord 88. 0:to 23.5 fe 
Refinery molasses, three samples ~---------------- 80.5 to 42.7 u 29.4 to 28.6 as 
Sirop de batterie molasses, three sam ples pe Ss a 48.6 to 54.7 aS 16.8 to 12,0 £6 
Black Strap molasses, one sample ~_---.---------- 32.6 of 23.5 fe 
Sorghum molasses, six samples_.----.------------ 27.0 to 48.7 # 13.6 to 9.8 o 


(The last two are not the work of Professor Stubbs, but of other analysts. ) 
SyYRUPS. 


Ten articles sold as syrup, or corn syrup, are reported on in this paper. 
All are mixtures of glucose and molasses, and are highly colored. Only one 
(No. 424) contains a considerable per cent (25,153, 0£ cane sugar. The chief 
difference between these syrups and the so-called molasses lies in the fact 
that the syrups contain upon the whole more glucose, which is made by treat- 
ing starch with dilute mineral acids. These syrups were all sold for table 
use. 


MAPLE SYRUP. 


Maple syrup is made by evaporating the sap of the sugar maple tree. The 
sugar in this sap is the same as that in the juice of the sugar cane. It is, 
therefore, easily possible to make imitations of both maple sugar and syrup 
which it is well-nigh impossible to distinguish from the genuine. This is done 
by mixing enough genuine maple sugar or syrup with brown sugar to give it 
the requisite flavor. The extract of hickory bark is said to be largely used 
for imparting a maple-like flavor; the process is patented. The three samples 
examined by us may be genuine, but if so, they are thin, that is, contain so 
much water that the per cent of sucrose is not high, and the grade, therefore, 
low. Leffmann and Beam report three genuine maple syrups whose sucrose 
ranges from 56 to 62.4 per cent. The three samples here reported contain 
28.3 to 42.4 per cent. 


GRADE AND QUALITY OF MOLASSES AND SYRUPS. 


The grade and quality of syrups and of genuine molasses vary greatly. 
This is a matter of such importance that the Congress of the United States 
appropriated $20,000 for the year 1902-3, to be expended in the study of the 
proper treatment and processes for securing uniformity of grade and quality. 


Honey. 


Pure honey may be defined as “the nectar of flowers and other saccharine 
exudations of plants, gathered by bees and stored in cells built, at least in 
part, by the bees themselves.” Honey made by bees which are fed upon 
glucose, cane sugar or invert sugar would not, according to this definition, be 
pure honey. 
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Manufacturer or 
W holesaler. 


Henry L. ester & Co., 
New York 


oe ee pee See eee ee ee 


R. H. Hicks, Wilmington ___ 


Henry lL. Habbart & Co., 
New York. 

W.M. Powell & Co., Balti- 
more, Md. 


Maryland Refining Co., Bal- 
timore, 

Summerlin & McCoy, Kin- 
ston, N.C. 

E. Peterson & Co., Wash- 
ington. 

ees Covington, Wilming- 
on. 


eet Nichols & Co., New 

ork 

Henry L. Habbart, New York 

nD Nichols & Co., New 

ee Leggett. & Co., New 

Hudson Packing Co., New 
NWiOTkK: 

T.S Southgate & Co., Nor- 
folk, Va. 

Davenport Refining Co., Da- 
venport, Ia. 

John R. Cary & Co., Rich- 
mond, Va. 

Henry L. Habbart & Co., 
New York 

R. H. Hicks, ‘Wilmington we 


J.A.Andrews, Agt., Green- 
ville, N.C. 
ee "Mewborn, Kinston, 


rere Williams & Co., New 

ork 

ele Leggett & Co., New 
York 


R.W. Hicks, Wilmington__- 
oe Leggett & Co., New 


Hudson Pr eserving Co.,New 
York: 
tae Nichols & Co., New - 


The American Preserve Co., 
Philadelphia. 

Hudson Preserving Co.,New 
York. 


* At these rates when bought by the pint. 
7 At these rates when bought by the quart. 


MOLASSES, SYRUPS 


Bought of— 


M. Rosenthal, Raleigh, N.C. 


W.B. Mann, Raleigh, N. C__ 
ei Upchurch, Raleigh, 


E.B. ee New Bern, 
E. vi By Washington, 


= E. Piatt Kinston, 


Au ay Chridtinn & Co., Green- 
ville, N.C. 

Barnes, Overman & Co., 
Os N.C. 


BB. Hackburn, New Bern, 
WwW. yeu Upchurch, Raleigh, 
N.C. 


npr ice New Bern, 

E. K. Willis, Washington, 
N.C. 

eee a New Bern, 

Ale Cummings, Kinston, 

if. Ete Starkey & Bro., Green- 
ville, N. C. 

M Rosenthal, Raleigh, N.C. 

gil Upchurch, Raleigh, 

J. L. Starkey & Bro., Green- 


yille, N.C. 
Sd Cummings, Kinston, 


T. F. Christian & Co., Green- 
ville, N. C. 

Barnes, Overman « Co., Wil- 
son, N. 

E. Re Hackburn, New Bern, 


N.C. 
BK Willis, Washington, 
W.B. Mann, Raleigh, N.C__ 


J. W. Scott & Co., Greens- 
Bar, N.C 
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2 is Polarization. 
FS 7 = a 
5 “£ 8 ry ee, ‘ 
A | Dateof! o o a 5 a 
PB) Pur- & 3 ) A 3 D 9° Remarks. 
| chase. | o¢ Ay S s | 8 a @ 
S is s aly io] ® } m4 oe | 
5 in ® a iS = © ~ 8 S 
tas] o n 3 oO ned em a 
aj es = din|as A < < 
1900 Cts Rest 
414 |} Aug. 4 75 24003} 21S TA | 202 Ooh TA). Boe” T11. 4, 95.8 | Adulterated with glu- 
cose. 
415 | Aug. 4 50 25.41 | 2.65 | 25.0 | 32 89.6 57.6 57.4 Do. 
417 | Aug. 4 50 25.08 | 2.86 | 26.2 | 31 83. 2 49.6 50.8 Do. 
419 | Aug. 4 20 31.86 | 4.68 | 20.5 | 32.5 27.8 1.6 11.2 Do. 
420 | Aug. 4 40* | 28,72-| 1.24 | 5.4,} 82 20S 2e perl oee 98.6 Do. 
426 | July 19 40* | 20.21 | 1.42 | 17.3 | 32 122.2 | 100.0 89.2 Do. 
427 | July 21 40* | 22.21 | 1.89 | 27.1 | 82.5] 110.6 HE 71.4 Do. 
428 | July 21 80* | 26.11 |.1.26 | 14.1 | 32 99. 4 81.4 73.2 Do. 
429 | July 18 |-_-__._| 24.97 | 2.90 | 10.8 | 32 69.0 50. 2 54.6 Do. 
433 | July 20 AOE) 25271 O00, 1 Leek | Bl 74.0 52.0 o1.6 Do. 
435 | July 12 60 ZO aaa sOuiolo, Leese 89.6 61.0 59. 0 Do. cd 
436 | July 12 40 24-615) 8.07 | 11.5. | 32 90.0 75,2 69.8 Do. 
440 | July 19 50 27.20 | 8.82 | 36.7 | 28.5 33.0 | —14.6 3.2 | Not found adulterated. 
447 | Aug. 4 zl iol cD eae far 10.9 | 25.5 | 107.2 92.8 82.2 | Adulterated with glu- 
cose. 
422 | July 20 | 2.00* | 31.45 | 0.16 | 42.4 | 31.0 40.2 | —14.4 2.4 | Inferior. 
439 | July 19 | 2.00} | 34.33 | 0.72 | 28.3 | 29 24,5 | —12.2 3.6 Do: 
442 | July 21 | 1.20 | 24.03 | 0.10 | 39.2 | 26 31.8 | —19.6 1.0 Do. z 
410 | July 19 8Of | 19.55} 1.18 | 6.6 | 29 141.0) -182.4.| 1126 EMOTE of glucose and 
molasses. 
411 | July 18 80f | 19.56] 0.91 | 4.5 | 29 151.0 | 145.2] 122.4 Do. 
412 | July 20 40f | 18.89 |0.70 | 4.8 | 29 151.0} 144.8) 124.2 Do. 
416} Aug. 4 40 18.85 | 1.05 | 7.4 | 29 142.2.) 182.6.) 115.0 Do. 
418 | Aug. 4 30], | 19.20 | 2.03) 14.8 | 32 118.8 99.8 91.8 Do. 
424 | July 20 40|| | 24.08 | 3.88 | 25.1 | 33.5 76.4 44.6 44,4 Do. 
430 | July 18 40 | 18.72 | 0.47 | 2.5] 81.5] 161.8] 158.6] 133.6 Do. 
431 | July 18 | 2.00] | 29.69 0.35 | 5.1) 381 114.4 | 107.8 90.4 Do. 
432 | July 20 40) | 21.40 | 1.74 | 10.1 | 31 182.4 | 119.0} 104.0 Do. 
437 | July 12 40 18.98 | 1.85 | 9.8 | 82 152.2 | 189.4] 120.0 Do. 
444 | July 19 | 2.00§ |________|___. | 3.9 | 25.5 | .—5.6'| —10.8 10.6 | Probably genuine. 
BASH SUNY 211 2.408 ths heels soe LT 28 184.4 | 182.2 | 111.6 ee honey. Mainly 
glucose. 
FAG eS i OA AOS ba tee |e ey 4,2 | 28 —12.8 | —17.2 4,2 | Probably by bees fed on 
sugar. 
OCMC AG Vio. be sal oe 2.2 | 28 68. 2 65. 4 64.4 | Not honey. Mainly 
glucose. 
LO OER Senn, aC eins peaenre 3.8 | 28.5 | 121.6] 117.0 | 102.4 Do. 


{ At these rates when bought in quart cans. 
| At these rates when bought by the pint or quart. 
§ At these rates when bought in pint and half-pint jars. 
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Honey is subject to much adulteration, the adulterants (and substitutes ) 
being glucose, cane sugar and invert sugar, and mixtures of these, ‘Honey 
in the comb” is frequently glucose which has acquired a more or less honey 
odor and flavor by being poured into comb from which the genuine article has 
been drained. 

Three of the five samples examined by us (Nos. 445, 586 and 587) consist 
of glucose with a little sucrose. No. 586 contained enough honey to impart 
the distinct odor of honey. Nos. 445 and 587 have no such odor; note their 
suspicious label—“‘Comb Choice Honey Compound.” No. 444 is probably gen- 
uine. No. 446 is possibly from bees fed on sugar. 


METHOD OF ANALYSIS. 


Polarization.—Half the normal quantity (138.024 grams) was weighed, dis- 
solved in water, clarified (when necessary) with 1 to 2c. ¢. of lead-subacetate 
and 1c. c. of aluminum cream, made up to 100 c. c., filtered and, when neces- 
sary, decolorized with thoroughly dried boneblack; 50 c. c. of the filtrates 
were inverted by adding 5 c. c. of concentrated hydrochloric acid and heating 
10 minutes at 68 to 70 degrees, while submerged in water. The inverted 
solutions frequently needed to be further decolorized with boneblack. The 
readings of the saccharimeter were corrected for the normal (26,048 grams). 
The per cent of sucrose was calculated by the formula a being on) baw 
for the direct, the invert reading being in all cases the same). 24— tb 
the direct, and b the invert reading, and ¢ the temperature (this : 
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JELLIES. 


BY W. M. ALLEN, W. G. HAYWOOD, AND F, ©. LAMB, 


Fruit jelly is a gelatinous product made by cooking the fruit, separating the 
juice and cooking it with sugar in the proportions of about one to one. To 
be a pure jelly it must be made from the fruit specified and cane sugar. If 
properly made it is almost clear. The sale of jellies containing any other 
ingredients than these, unless distinctly labeled as imitations or compounds, 
is illegal in North Carolina under the pure food law. 


ADULTERANTS. 


Gelatinous Materials.—Gelatine, starch paste and jellies made from cheaper 
fruits, such as apples, are used as adulterants. Agar-agar, a gelatinous ma- 
terial made from sea mosses in India and other Eastern countries, is said to 
‘be employed. It and starch paste have little taste and no color, and are con- 
venient. stiffeners of artificial jelly. - They, together with the cheaper jellies, 
are colored and flavored with various dye stuffs and flavoring extracts, and 
are easily transformed into counterfeit jelly. 

Sweeteners.—On account of its sweetness, glucose is commonly used. When 
pure, glucose is wholesome, but it frequently contains sulphurous acid, left in r 
the process of manufacture, which is injurious and very objectionable in food 
products. Besides, glucose is very much inferior to cane sugar as a sweet- 
ener. Saccharine, made from coal-tar products, is also employed as artificial] 
sweetening, aS well as for preserving the product. Unlike cane sugar and 
glucose, saccharine has no nutritive value, 

Coloring Materials.—Coal-tar dyes, cochineal, and probably some vegetable 
dyes, are used to give artificial color to jellies. It has been shown that some 
of the coal-tar dyes retard the process of digestion, and, therefore, could 
hardly be regarded as fit ingredients for food. But even if they were not in- 
jurious, they serve to make the materials appear better than they really are, 
and, therefore, deceive the user. 

Flavors.—Extracts made artificially for flavoring jellies, jams, preserves 
and fruit butters are used for flavoring the cheaper and artificial jellies. 

Acids.—Citric, tartaric and other acids are added to artificial jellies to give 
them the desired acid taste. 

Chemical Preservatives.—Formaldehyde, salicylic and benzoic acids are the iit 
common preservatives for jellies, Sacchari ine, which has been mentioned ch a3 
above as a sweetener, is also an antiseptic. The use and effect of preserva- 
tives or antiseptics has been discussed in the first report on food eae the 
Bulletin, Department of Agriculture, for December, 1900, page 10. ee 


RESULTS OF THE EXAMINATION OF JELLIES. 


Ten samples of jelly have been examined, all of them being adulterated in 
some way or other. They all claim to be pure jellies made of the fruit speci- 7 ca 
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RESULTS OF THE EXAMINA- 


Pe 
OH 
ree 
aq Brae from Manufacturer or Wholesaler. Retail Dealer. 
ae abel. 
(as) 
34 
457 | Queen City Grape---| The J. Miller Co., Cincinnati, O---- ae Upchurch, Raleigh, 
462 | Queen City Currant |------ U0 sae ees eee ere i eae waar hr ae eee 
458 | Queen City Straw- |------ Oe ee eee eee C0 ee ee eee ees 
berry. 
598 |} Economy Jelly------ The West Virginia Preserving Co., | W.C. Shell & Co., Hickory, 
Wheeling, W. Va. INGE 
Aga OULran tee sesese =n Anderson Preserving Co., Wheel- | J. L. Starkey & Bro., Green- 
ing, W. Va. ville, N.C. 
465 | Raspberry ----------- Ohio Preserving Co., Camden, N.J |------ GQOe coe eee 
453 | Cherry, Jelly--==-=-=- Williams Bro. & Charbonneaux, | A.E.Cummings, Kinston, 
Detroit, Mich. INGE. 
466 | Clifford’s Currant---| Anderson Preserving Co., Balti- | J.L.Starkey & Bro., Green- 
more, Md. ville, N.C. 
603 | Sherry (calves foot)_) Reid, Murdock & Co., Chicago, Ill-| J pee aie & Co., Greens- 
oro, N.C. 
599 | Raspberry (best | Williams Bro. & Charbonneaux, W.B. Yoder, Hickory, N.C-_ 
quality). Detroit, Mich. 


fied, except two, Nos. 603 (calves foot) and 466 (Clifford’s currant). The lat- 
ter claims to be a compound jelly, composed of 40 per cent apple juice, 6 per 
cent other fruit juice, 24 per cent granulated sugar (sucrose), and 30 per 
cent glucose. The analysis shows that it only contains 0.6 per cent granu- 
lated sugar, with a large amount of glucose. Containing 40 per cent apple 
juice, with only 6 per cent of other fruit juice, it should have been a light 
yellow color, but instead it was a dark red, showing that it was artificially 
colored, the color proving it to be a red coal-tar dye. It was preserved with 
formaldehyde. 

Of these ten samples, four are largely composed of starch paste, artificially 
colored, and preserved with a chemical preservative. These aré partially, at 
least, if not wholly, artificial jellies. Six of them are artificially preserved 
with an objectionable preservative (formaldehyde). They all contain glucose 
instead of cane sugar. Some of the samples contain only one adulterant, 
while others have several, and some of them are made up entirely of artificial 
materials. None of them are pure products. 

The adulterants of each brand are shown in the tables. 


METHODS OF EXAMINATION OF JELLIES. 


The same methods that were used for the examination of jams, fruit but- 
ters and preserves were used in the examination of jams, 
(See jams, fruit butters and preserves. ) 
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Pas : 
= - ein es Gelatinous is Colorin 
8 5 | Pack- Per Matter. Cane Matter. Preservative. 
cig age. Package Glucose, Poreone 
457 | 1 quart beh 5 iy eee eee A he Glucose Ap Al ewteine eg okt a AN 
462 |} 1 quart chal 5 Oe si Meee ae oe LORE Wee eee Mosiness. 2oe Formaldehyde. 
458 | 1 quart SUSIE arte ee ee a BEE CLO re ee, hs ee AO: See a=. Do. 
098 | 4 pint 744| Starch paste___Il__.do____ ROM eee ee cee 
464 | 16 pint ponies sd Oe se cee ees ped Oe2 = 1.40 | Coal-tar dye___ Do. 
465 | 44 pint coh UM ties A a seed Ome Le Oe esos coe eee 
453 | 1 quart AG 3h, alt 5 Yo Yet ONE ONS eat BEG bo Yale Sa Ne a ee Alizarine _1___- Do. 
666 | pint |; DEAD ple yell ye a5|22-do 22 .60 | Tropoline______ Do. 
603 | 84 pint Se | Me ts ees eee pee OL Ohne SA Ra | ee ee Pee 
599 | 1 quart bominmiat CL DASten sb oO) ease: bs Cree ee, be Do. 
ANALYSES OF JELLIES. 
S Polarization. 
z The Jellies Were aes Solid, ce ar Direct. After Inversion. : 
= | Claimed to be— Gant Per A Gant tie or : $ 
3 "| Cent. Cent Tem.| Read-| © 
E “ing, |Deg.G| ing. | D&e-| ing at| 3 
= C. | 86°C. | 
BIN GTA DC os 2 37.07 | 62.93 | .59 08 93.5 82 | 93.0 32 77.5 | .39 
462) Curran t.2.. 05. 36.39 | 63.61! .58 04 92.0 32 | 92.0 32 8050" |hanse 
458 | Strawberry ___.-___ 33.75 | 66.25 | .66 07 99.4 30 | 99.4 30 ior Cae 
598 | Blackberry ~_______ 22.96 | 77.04] .68 . 06 89.4 28 | 88.5 28 1969) 210 
464.) Currant 282 30.87 | 69.13 | .42 04 89.3 29 | 87.5 29 85.9 | 1.40 
465 | Raspberry ----____- 23.44 | 76.56 | .57 .03 | 109.5 29 | 107.3 29 95.0 | 1.'70 
Ap CUCTrY . = 322 Sas 31.31 | 68.59 | .42 . 08 91.0 30 | 91.0 30 SU rae 
466 | Compound ____-___ 34.31 | 65.69 | .46, 04 93.0 30 | 93.0 30 80.0 | .60 
603 | Sherry (calves foot)| 65.17 | 84.83 | .22 1.09 89. 4 28 | 89.4 28 79.0} .69 
599 | Raspberry —-------- 82.34 | 67.66 | .42 12 76. 30 76.0 30 OSs OM eens 
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JAMS, FRUIT BUTTERS AND PRESERVES. 


BY WM. ALLEN, W. G. HAYWOOD, AND F. C. LAMB. 


Pure jams, fruit butters and preserves are made by boiling down the fruit 
specified with enough cane sugar (sucrose) to prevent fermentation. They 
contain the fruit pulp, and in the case of berries and other small fruit, the 
seeds and skins also. The presence of any other material than cane sugar 


and the fruit specified, except where it is stated on the package, so as to show 


that it is a mixture or compound, is an adulteration. 

They should not, therefore, contain foreign gelatinous substances—glucose, 
saccharine, coal-tar and other dyes, artificial flavors or chemical preserva- 
tives. 

Most of the added gelatinous substances, some artificial flavors, vegetable 
dyes, citric and tartaric acids, and pure glucose, are harmless in food, but are 
adulterants when the materials are sold as pure food products. On the other 
hand, glucose containing sulphurous acid, saccharine in considerable quantity, 
some artificial flavors, chemical preservatives, as formaldehyde, salicylic acid, 
benzoic acid and sulphurous acid, are injurious to health, 

Many products claiming to be made from strawberries, raspberries, currants 
and other fruits, often contain very little or none of these fruits, but are made 
up of apples and some foreign materials, or wholly of foreign materials, arti- 
ficially flavored, colored and preserved. 

A product made entirely of ripe fruit should not contain starch in any ap- 
preciable amount. 7 


RESULTS OF EXAMINATION. 


Of this class of samples, twenty-five have been examined, and while some of 
them are good, they, like the jellies, are all adulterated in some way or other. 
They all contain glucose, while only two of them claim to contain it. Nine- 
teen, or 76 per cent, of them contain formaldehyde and salicylic acid, which 
are objectionable chemical preservatives. Eleven, or 44 per cent, contain 
artificial coloring, some of which are more or less harmful. Three contain 
starch in considerable quantities. 


METHODS OF EXAMINATION OF JELLIES, JAMS AND PRESERVES. 


Water.*—Into a flat-bottomed aluminum dish, 8 cm. in diameter, containing 
a glass stirring-rod, both of which have been weighed together, weigh two 
grams of the material, ten grams of ignited sand and 50 c. c. of water. Place 
the dish on the water bath and stir its contents until the jelly has completely 
dissolved. Evaporate the solution to dryness, stirring when the mass begins 
to stiffen to break up the lumps and mix with the sand. Heat the dish and 
contents in a drying cell at 100 degrees C. till the weight is constant. 

By this method the drying is complete in nearly every case within fifteen 
hours, whereas in trials made without sand or without preliminary solution 


* Food Products: Connecticut Agricultural Experiment Station, Part II, page 128, 1901. 
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in water, the jelly continues to lose in weight appreciably, even after drying 
several days. ‘ 

Ash.*—Burn five grams of the material below redness in a platinum dish. 

Nitrogen.t—Determined by the Kjeldahl method. 

Polarization.*—Dissolve 13.024 grams (one-half the normal weight) of the 
material in about 80 c. c. of water. Add 3c. c. of basic lead acetate and 2 c. ec. 
of alumina cream, make up the volume to 100 ¢c. c. and filter through a dry 
filter. Determine the rotatory power of the solution in a 200 mm. tube. 

To 50 c. c. of the filtrate referred to above, add 5 c. c. concentrated C. P. 
hydrochloric acid. After thorough mixing, place in a cold water bath and 
heat quickly to 68 degrees C. After standing at that temperature for ten 
minutes, cool quickly, filter from lead chloride, if necessary, and examine ina 
220. mm. tube, first at the room temperature, and finally at 86 degrees C. 

Formaldehyde and Saticylic Acid.;—Place about 100 grams of the substance 
in a short-neck distilling flask, acidify with phosphoric acid, distill off with 
steam about 15 c. c. and set aside for formaldehyde; continue the distillation 
until 400 c. c..or 500 ¢. c. additional distillate has come over, which use for 
testing for salicylic acid. . 

Formaldehyde (a).—Place about 5 c. c. of the solution set aside for this 
purpose in a test tube and add to it a few drops of a one per cent aqueous 
solution of phenol; mix and carefully pour it on about the same amount of 
concentrated sulphuric acid in a test tube, holding the tube so the solutions 
will not mix. The presence of formaldehyde will be indicated by the forma- 
tion of a crimson-colored ring at the plane of union of the two solutions. 

(0) Add about 5 ec. c. of the remaining distillate to an equal volume of pure 
milk in a porcelain casserole, and about 10 c. c. of concentrated hydrochloric 
acid, containing 1 c. c. of 10 per cent ferric chloride solution to each 500 «. ¢, 
of acid. Heat to 80 degrees C. or 90 degrees C. directly over the flame, giving 
it a rotary motion to break up the curd. A violet coloration indicates 
formaldehyde. 

Salicylic Acid.t+—Extract the distillate set aside for salicylic acid with 
about 25 c. c. of chloroform; evaporate the chloroform in a porcelain dish, 
take up with a few drops of hot water and drop into the one side a drop or 
two of dilute ferric chloride solution. If salicylic acid be present a purple or 
violet color will appear. 


*Food Products: Connecticut Agricultural Experiment Station, Part II, page 128, 1901. 
+ Methods of the Association of Official Agricultural Chemists. 
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aes 
ae Brand Name from Label. | Manufacturer or Wholesaler. 
tol 
os 
eA 
re 
589 | Strawberry Jam--__-_----- BoE Ure ner & Co., New York, 
591 | Seal Brand, Plum Butter-_! P. J. Ritter Conserver Co., Phil- 
adelphia, Pa. 
Doe eA eon U1 Gee ANN e= soe ee 1 she H. Leggett & Co., New York, 
604 | Green Blackberry Jam_-__| Van oud ee Co., Balti- 
mor 
606 | Kentish Farm-house Jam] Frederick Chas. Gooding, Bal- 
timore, Md. 
O92 Seal Ouimee Jam 2-225 2-5 P. J. Ritter Conserver Co. , Phil- 
adelphia, Pa. 
452 | Baldwin Apple Butter____| Ander son Pr eserving Co., Cam- 
den, N 
601 | Delaware Apple Butter -_|. Van Lill Preserving Co., Balti- 
more 
454 | Plum Preserves_.----.----| Saunders & Chambers, Rich- 
mond, Va. 
451 | Mountain Rose Cherries__ Githens, Rexsamer & Co , Phil- 
adelphia, Pa. 
1041 | Kagle Apple Butter_______ New Jersey Preserving Co., 
Camden, N.J. 
600 | Delaware Apple Butter___| Van Lill Preserving Co., Balti- 
more, Md. 
596 | XX Brand, Strawberries _| P.J. Ritter Conserver Co., Phil- 
adelphia, Pa. 
dos lmealeprang Cherry Oss ere ser ee ae oe ee eee ae ne 
serves. 
448 | Delaware Brand Preserv-| Van Lill Preserving Co., Balti- 
ed Plums. more, Md 
449"|" Delaware Apple Butters:2|22=00-4 1243 a ee ea 
094 | Extra Quality Orange | P.J. Ritter Conserver Co., Phil- 
Marmalade. adelphia, Pa. 
090 | White Cherry Jam _i-.__- ee & Co., New York, 
605 | Raspberry Jam=__-2-—_-_. Curtice, Bro. & Co., Rochester, 
459 | Map'e Leaf Preserves_____ Williams Brothers & Charbon- 
neaux, Detroit, Mich. 
LOAN TR Cherry JAM eres ee Anderson Preserving Co., Cam- 
den,N.J. 
450 | Delaware Preserved | Van Lill Preserving Co., Balti- 
Raspberries. more, Md. 
602 | Banquet Preserves_______- Austin, Nichols & Co., New 
York, NeY. 
451 | Forest Brand Preserves__} The Avery. Preserving Co., De- 
troit, Mich 
463 | Monitor Brand Jam____-_- Monitor Pr eserving Co., New 
York 


Retail Dealer. 


Ss. Bhees ie! Hickory, 
Cooper & Gill, Statesville, 
J Aw’ scott, Greensboro, 
S. L. Whitener, Hickory, 
eee ee New 


Bern, N.C 
we B. Yoder, Hickory, 
Nhe 


ALE: Cummings, Kins- 
ton, N. 

Barnes, Overman & Co., 
Wilson, N.C. 

d Uiped Nadal, Wilson, N.C.-_ 


Ss. Spe iae es Hickory, 


Barnes, Overman & Co., 
Wilson, NG: 
mead 6 0 Pe tehe wr oe been 


J.W.Scott & Co., Greens- 
boro, N C. 

HK Willis, Washington, 
N.C. 


I. B, Fonville, Goldsboro, 
N20 


Barnes, Overman & Co., 
Wilson, N.C 

J.W.Seott & Co., Greens- 
boro, N.C. 


T.F. Christian & Co. 
Greenville, N.C. 
M. Rosenthal, wes 


a a Se 
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BUTTERS AND PRESERVES. 
zs o Sugars. 
sae Og 
Es | Quantity | HY | Gelati- . 
Be in us neous Sucrose,| Coloring Matter. Preservative. 
o tea ; J 
eee Package. aan Matter Glucose. Per 
ta o 2 ent. 
= oa 
| cts. <5 
Sols le pow dss eel Sees ce Sa Glucose__ foto} 0 fe he Noa oe ere 
OS Te ad Oma eee LOnStarchs)e0-2d 05-22 Oe mE OSL INO sere eee eee oe Formaldehyde. 
DO fale curarGe sesh OO. sae oe Pere Cl Oeaee oN ee eerie eee oe ee Formaldehyde. 
Salicylic Acid. 
TENN Dy aXe 618 |= seat fA Ut RR a RE (ens DADS: PROD Sa A a ie eee Ue pl Formaldehyde. 
GOGg = IOS See 71a Ye epee Seek eel eee GOLez—: OF ()(e ee ee he 2 ee sa eS Formaldehyde. 
: Salicylic Acid. 
OZR e LO mss eee s JO) pa ces Lae Saat! a dousa2. TOO | See eR eee Formaldehyde. 
Ab52 sD. DOUNGS 22 | 20) ah sesh ESOC O SEL ohne ZAIN genes eee Formaldehyde. 
GOS Sears se |e ho 4/28 ew ae aa (6 (oe 1" ol eee ee EPO ee eee See AlICY LICE AGI. 
ABU SAG ce ben OY ene eS LSELY, Uo Adee Oatek Reet Sa SENS pate Sens 8 
ADL Al lep iin bis AQi Seeker eoe se Suns PCG Ct yu ct Sea Sy S| Cake a 7 SON eae Ss Formaldehyde. 
1641 2 pounds 2. A16e ok Mea» (5 Yona sted Dds RR wilt s Ur Pt Ee AER Sea Formaldehyde. 
600 | 1 quart____- ISU Staroh cl dou eee Oy Ra V2 Pan Ra pee “SE 
HObs ale pOuUn Gees em sOnben nse ease eS 14s FOr a er a Ps Formaldehyde. 
Oat at CO a ee 2oulSbareh sts. C.042.-5 A A0Vi SOS Coes cen ee 
A482 pPOUNG Sse 225 gese eee dos tee De S()c Wa ( Oseee toe aes se Formaldebhy de. 
AAS Oe DAS) | re nee EEE(6 Yo yep oe TO ulAt Zari Nn Glee te teen Formaldeby de. 
Ota spOUm Gets: woo eaten Sees ors Sean Bia Delbert oe t Se ie ere 
DOME AO Bees | AU Wilh Meee Setive (os Se INS aC Wiel potest mr Coe Ra ee Formaldehyde. 
605-2 don = 75 bake capes eae eT OLee Ss Q0E | tee se hh aba are te Salicylic Acid. 
z. 1552 Ie (een 6 Ko eee A Py eee oes SP One 1.60 | Marsilini, Orange --_| Formaldehyde. 
O40 ye Oe oe 15 hela Sores TRE Paes Ko are ESS Ries ere ee ee Formaldehyde. 
AM ee POUNOSse}) 820 9)=) eto a a Bee Oseeoe Su GO pe taeee west o ee ee 
COZ nial poun des =| woo eoo PA Ouee= LS x00 G eases wee eee ae Formaldehyde. 
AGlols Oe Tiree SPIAG sss 3:10°| Coa)-tar-dye22----=-- Formaldehyde. 
463 | 1 pint —--_- Dye eres Sarees eae AoO2225 Te On| MHOSIN Gite e eames ne Formaldehyde. 
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ANALYSES OF JAMS, FRUIT BUTTERS AND PRESERVES. 
| ' Polarization. 
ie ol Seal oad be ee are 
Ee|  Desiertobes Y | 18 | 8 | 8/88) . | ag [5 lage. 
25 so | 38 |45/85| 8 | 82 |B eBs2 
3" Bp’ | eu (Se lE*| 2 | SP |e eae 
506 | Strawberries. on 31.25 | 68°75] .38 12 3.8 15 32 1.0 
693 | Cherry Preserves ______..---=.---__- 88.52 | 61.48 | .67 Ly, 61.5 59,9 | 82 51.9 
O65 Ket) PTOROTY e822 50 ot So he ere gn .16 | 128.4 | 119.4 | 30 102. 2 
S207 APO MU LbOR =.) nee cae Sour) 42.55 59. 45:) 64 | 183) VE +: 208/832 93.4 
594 | Orange Marmalade________________ 25.85 | 74.65! .68) .11 85.5 81.0 | 32 TL. 
690} Fruit pA game rotamer ee eats 82.25 | 67.25! .41] .11 26.7 5.9 | 82 (16.8 
600, haspberty Jamin os5 26.19 | 78.81 | .87| .12 42.5} 31.4] 30 27. 
459 | Maple Leaf Preserves ______.______ 28.16 | 71.84} .45| .90| 107.0] 105.01 30 92. 
10407 Cherry Jam. 39 55. eats sans 20.77 | 74.23 | .88] .10 83.8 63.5 | 31 60. 
450 | Raspberry Preserves ______________ 26.22 | 78.78) .66| .14| 126.9] 115.7 | 29 99.8 
602 | Bouquet Preserves, Melange______ 29.80 | 70.20} .43] .10 56.3 39.0 | 82 42.2 
461). Tourist. Preseryes_.2 26,05: 778. 0b aa oes. -03 | 145.0 | 141.0 39 116.0 
Lg ARIUS UG GD Eh 1 Om ODD Seca eihege enan ed 30.68 | 69.32} .52| .05| 113.2! 111.0] 32 95.8 
SSeS ie BG AA FW eters Dre ont eM a Sees” ae 34.58 | 65.42 | .54 .14 42.3 82.5 | 28 36.8 
Rel Pla eather Pe ee ee 37.00 | 62.45 | .72] .09 12.3 11.2 | 28 20.1 
597 | Jam (Pure Fruit)__-_--_____| 31.62 | 68.38] .41] .11 eT. 71.4 | 29 66.0: 
604! Blackberry Jam......0. 36.67 | 68.33 | .44 | 209 49 45.6 | 29 45.1 
606 | Kentish Farm-house Jam Getty 22, 08 | 77.92 | .47] .09 53 50.4 | 29 52.0 
592 | Quince ALS Se ie mere Rar 33.32 | 66.68 | .42] .05| 97.8] - 88.3] 29 79.1 
fb Apple Batter. ge 5 ees en, ee Toc 19 e-B0b al. 147, D WA) Seat See et Sel es a en Se 
GOL) Apple Butler oo De ORh ALTE) Ol Pel | eee eae RICA Pea! 
454| Plum Preserves....---________- O2s1D | WeBL Oris, 084 eee a eee 
aol Red: Onerrigs. 2a open uies i eos EN tg) 7u ce Dew 17) pees Wat eek ie ORE ee Bee hems A Be 
1041 | Apple Buttons catch ee ce i TO,03 4 S20 RUN LSID SRA atk ee | ee ane Sees (IRE as 
OOO Apple Bitter 25 ee a 07.77 | 42,28 62 Loe pene heer arcames.. Pele NAS 7S 
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VINEGAR. 


BY W. M. ALLEN. 


Vinegar is a liquid resulting from the acetous fermentation of vegetable 
materials in solution. It contains acetic acid, acetic ether, alcohol, sugar, 
gum, extractive matter, alkaline acetes, and tartrates, and variable amounts 
of other salts, depending on the substance from which it has been produced.* 

Varieties of Vinegar.—The chief varieties of vinegar are, cider vinegar, 
wine vinegar, spirit vinegar, malt vinegar, and artificial vinegar. 

Apple or Cider Vinegar is made by the fermentation of the juice of apples, 
and is the most desirable and choice kind of vinegar, because of its flavor, 
which is largely due to the acetic ether it contains. It commands the high- 
est price on the market. It is often imitated and adulterated, and other 
kinds of vinegar are frequently sold under its good name. 

Malt Vinegar.—Probably the larger part of the vinegar in this country 
is derived from the acetous fermentation of a wort, made from mixtures of 
malt and barley. Malt vinegar is of a decided brown color. It varies in 
strength, and contains usually 4.50 to 5 per cent of acetic acid. 

Spirit Vinegar.—Spirit vinegar is made from dilute alcoholic solutions. It | 
is usually the strongest vinegar on the market, has very little or no flavor, 
and is colorless or nearly so, unless artificially colored with caramel or 
other substances. 

Wine Vinegar.—Wine vinegar is the chief vinegar in epntnentnl com- 
merce. It is produced by the acetous fermentation of grape juice and in- 
ferior new wine; that made from white wine being most esteemed. The 
wine vinegars vary in color from pale yellow to red, and contain a large 
amount of tartaric acid. 

Adulteration.—The chief adulterants of vinegar are water, mineral acid 
(usually sulphuric and hydrochloric), some metallic salts, and coloring mat- 
ter, 


RESULTS OF EXAMINATION. 


Thirteen samples of vinegar have been carefully examined. It will be 
seen by reference to the table containing the resluts that seven of them 
- claim to be cider vinegar, six of which appear to be true to name, the sev- 
enth, No. 1094, being, according to the best indications, a spirit vinegar, 
colored with caramel. No. 1097 was sold for a white wine vinegar, the 
next most desirable to a cider vinegar, but appears to be a spirit vinegar. 

While this investigation has been limited to a few samples, it is gratifying 
to find that most of them are not misrepresented, but are sold under their 
true names. Only two are probably not what they are claimed to be. of 
twenty-one samples examined in 1900, thirteen were misbranded and not 
sold under their true names. Whiie caramel was added to four of these 
samples examined this year, they were not sold as apple cider vinegar. Noth- 


PR Se IEE TA Oe ee Oa 


* Blyth: Foods, Their Composition and Analysis. 
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ing injurious was found in any of them, and only one contained less than 4 
per cent of acetic acid, the amount necessary for a vinegar of standard 
quality. <A cider vinegar should have, in addition to at least four per cent of 
acetic acid, 1.5 to 2.5 per cent or more of apple solids. 


METHODS OF EXAMINATION. 


Acetic Acid.—10 ¢. c. of the sample is diluted with distilled water to 150 
Cc. c and titrated with standard potassium hydroxide, using phenolphthalein 
as indicator. 

Solids and Ash.—These were determined by evaporating in a platinum 
dish of water bath, drying in air bath at slightly over 100 degrees c., after 
which the residue was ignited for the ash. 


RESULTS OF THE EXAMI- 
Se ee ee 


fo) 

he 

oe See from Manufacturer or Wholesaler. Retail Dealer. 

8S j 

4 

1 OSs SEG eee aoe oe O. L. GNGBOTY, Vinegar Co., Rich- | J.T. Savage, Enfield, N.C. 

mond, 
1091 | Apple Cider Vinegar _| H.J. retiet Co se lttsbure..Paleesne. J.B. Green, Raleigh, N. C. 
TOO Zak HO sae eee ea ee We Ot O.L.Gregory Vinegar Co., Padu-| D. T. J ohnson, Raleigh, 
cah, Ky. =NEG.e 

1093 | Pure Apple Cider Vin- Ho; Heinz Co., Pittsburg, Pa______ J Beef a) Raleigh, 
egar. aOR 

1094; Pure Boston made | Oklahoma Vine Bat (C05. Fort). does et ae 
Apple Vinegar. Smith, Ok. ; 

1095 | Pure Apple Cider Vin- H.J. Heinz Co., Pittsburg, Pa______ A. N. Jones, Raleigh, N.C. 
egar. 

LOOGane ars. COOg ciate ne Sees eee piece Ue YQ sn eee ee Seay es et eee Renfrow, Raleigh, 

LOM White Wine Vinegar.|Jonés, Louisville, Kycicc 2 |g a po ee 

1006) pple Citer Vinepar qo Na. Oi es yas Pac Goodwin, Raleigh, 

1099 | Pure Pickling Vinegar] H. J. Heinz Co., pAeUUS, Pas 2 doe ee eae 
(Distilled). 

1100 | Pure Apple Cider Vin-|______ LAE ae ON ht i alsa ee Ba eee 7 See) Ee 2 AG. SoGra ea eet OS 
egar. 

TAO Ue | SH Opte eevee oer See eo O. Ae oh ke Vinegar Co., Padu- | A.C. REP Rie a ee Shelby, 

y 
1104 | Elko, Double Refined |______ Sigua yen oe eS cee % Haste, Edenton, N.C. 


a ae a ee Oe ee 
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Caramel.—(a) Add to the vinegar a solution of lead subacetate in excess, 
filter, remove the lead from the filtrate with dilute sulphuric acid, and 


again filter. 
nearly colorless. 


If caramel be present, the filtrate is brown, otherwise it is 


(b) Mix 10 c. c. of sample with about 25 c. c. of paraldehyde, and add 


alcohol until the three liquids become soluble. 


After standing twelve hours 


the caramel will separate as a sticky dark-brown precipitate, which, after 
washing with a little alcohol, has the characteristic bitter taste of caramel 


and reduces Fehling solution. 


NATION OF VINEGAR. 


1° ; 

ee |pcever| asia | .Agh. | Asa’ | Splonve 

3 8 Cents, | Per Cent. ‘| Per Cent. . 
TOS9: | Re Saas 1.50 29 4.46 | Caramel __--- 
LOOMIS ste tas ee 2.18 Pst) C7 hal be a ne apc ay Se, 
1 CS) ke seep epee 1,12 16 4,85 | Caramel ._--- 
1093 40 2.15 27 545) |seeenen eee sae 
1094 40 -40 12 4.63 | Caramel __--- 
1095 40 1.99 88 Hsboa| Eanes leone es 
1096 40 . 2.00 33 ods Rene eee ee te) 
1097 40 .ol 07 4 GAs |e eRe e 
1098 40 1.68 .40 2096 4) Lae see 
1099 40 .25 .12 Os20: | Sse ee eee 
1100 40 Wade 36 ANTS (Rae ies mee es 
1101 40 2.42 24 CG Vitol pes bch be Sh ae Be 
Hen 1.34 * 09 4.85 | Caramel ----- 


The Indications are 
that this is— 


Malt vinegar, colored. 
Cider vinegar. 

Malt vinegar, colored. 
Cider vinegar. 

Spirit vinegar, colored. 
Cider vinegar. 

Cider vinegar. 

Spirit vinegar. 

Cider vinegar, but weak. 
Spirit vinegar. 

Cider vinegar. 

Malt vinegar. 


Malt vinegar, colored. 
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CONDIMENTS. 


BY J. M. PICKEL. 


BLACK PEPPER. 


Black pepper is a climbing plant, grown in hot countries—Malacca, Java, 
Borneo, Sumatra, Guiana, Cayenne, and others. The fruit is gathered he- 
fore maturity and dried, and, as it comes into commerce, consists, in the un- 
ground form, of black or reddish-black shrivelled berries. , 

Aduiterants.—In the case of whole berries, there may be admixture of 
stems, leaves, worthless berries, dirt, etc., to such an extent as to constitute 
adulteration. In the case of ground pepper, which is especially liable to 
sophistication, common adulterants are ground corn, wheat or rice, ground 
cocoanut Shells, pepper husks, sweepings, earthy matter. 

Results of Examination.—The samples of whole berries were found fairly 
clean and up to standard in chemical composition. Ground samples Nos. 
885 and 898 showed considerably more ash and less ether extract than is 
usual with genuine pepper, and are to be regarded as inferior articles; Nos. 
896 and 902 are quite deficient in ether extract, containing less than half the 
average amount in good pepper; they showed under the’ microscope excessive 
quality of black husk-like particles. 


WHITE PEPPER. 


White pepper is prepared from black pepper by the removal of the outer 
husk from the latter. It differs in composition from black pepper in that it 
contains only about half as much ash and SPE, less volatile and non- 
volatile ether extract. 

Adulteranis.—Rice, wheat and corn products, ground olive stones and 
carbonate of lime are among the adulterants that have been reported. 

Results of Examination.—No adulteration; only two samples were ex- 
‘amined. 


RED PEPPER. 


_ Adulterants.—Yellow corn meal, wheat and rice flour, turmeric, husks of 
mustard, and mineral coloring matter are among those reported. 

Results of Hxamination—Three samples. were examined. No. 864 is of 
inferior quality, as shown by the low ether extract. No. 907, the only one 
of the red peppers claiming to be cayenne, contains excessively high ash and 
low ether extract, and is practically worthless. It is apparently an ex- 
hausted pepper waste. 


ALLSPICR. 


Allspice, or pimento, very frequently but erroneously called spice, is the 
fruit or berry of an evergreen tree, native of the West Indies. 

The Adulterants are clove stems, cocoanut shells, yellow corn, mineral 
matter, etc. 
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Results of Examination.—Four samples of powdered allspice were ex- 
amined. No. 912 is low in volatile ether extract. Nos. 875, 901, 893 are high 
in ash and low in both volatile and non-volatile ether extract. They were 
adulterated with extraneous matter, as indicated by the shell- or husk-like 
particles seen under the microscope. 


CLOVES. 


Cloves are the flower buds of an evergreen tree of the tropics. 

Adulterants.—Clove stems, allspice, cocoanut shell, and wheat product are 
some of its adulterants. 

Results of Examination.—Two samples of powdered cloves were examined, 
Both showed excessive amounts of ash and great deficiency of volatile ether 
extract—only about one-third of the average of genuine cloves. They were 
most likely a waste product from which the oil of cloves had been extracted, 
or contained such a product. 


NUTMEG AND MACE. 


Nutmegs are the dried kernels of the fruit of the nutmeg tree, which grows 
in the East, mainly in the Banda Islands. Mace is the fleshy mantle or cov- 
ering of the kerne]. There are several varieties of nutmeg (and also of 
mace). True nutmeg (from the myristica fragrans) is of a more roundish, 
less elongated form than the inferior, but larger, long or Macassar nutmeg. 

The Adulierants are lime (which is quite generally used to prevent depre- 
dation by insects) when excessive, nutmeg shells, insect-eaten nutmegs, cer- 
eals and cereal refuse. . 

Results of Examination.—Two samples (powdered) were examined. One 
(No. 11) contains a large excess of ash, along with a great deficiency of 
ether exract. Under the microscope it showed a paucity of starch cells. It 
doubtless consists in insect-eaten kernels ground up. The two samples nt 
ground mace examined were, as indicated by the large ether extract, wholly 
or in part of the Macassar or Bombay varieties. 


GINGER. 


Ginger is a native of the warmer parts of Asia, where, as also in other 
warmer countries, notably Jamaica, it is cultivated. It is the root of the 
plant that is used as a condiment. The roots come into commerce both in 
the scraped and unscraped form. Frequently also they are coated with lime 
or gypsum as a protection against insects. 

The Adulterants are exhausted ginger, rice, wheat and potato flour, cay- 
enne, mustard hulls, turmeric, mineral matter, etc. 

Results of Examination—Two samples of powdered ginger were examined, 
No. 899 was found to be adulterated by mineral matter, as shown by its great 
excess of ash and its low contents of ether extract. 


CINNAMON. 


Cinnamon bark, as found in commerce, has usually been deprived of its 
outer corky coat and of its inert layer, and is therefore very thin. The 
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202 
b&.-| Name of Article 
S| of Brand from 
fq Label. 
Ss 
ae 
4 
865 | Black Pepper, 
whole berries. 
Soule CO aie woe ce 
S805] aera ate a se ee 
rot Ge, Keaceome 1 Weapme eee eae ppt pr ot 
DOD eee O Ome emer a ase 
863 | Black Pepper, 
ground. 
S745 eae Om eerie eas 
Sf SCG Ke bce saa ee. shat 
SoZ Eas OO Sees nate os bee 
884 |_.__ CO pe eee ae ee 
SCOPE EA Ounce weer ate 
roht I fet te Ko nin eet A oes 2 
S00 she xO) se eat Sek 
SIGMA Os: ee een ees 
LS i ROU Ce ese Ret sie Se Se DE 
SAU Selle ieoran6 UG aN OMe 
A AUR (aires Cpe tendiam ll, Wie kei Sie 
O03 alee OO pe eee eee 
pelchaie i atenutel 0 (0 folios Cae eh 
887 | White Pepper, 
ground. 
isha Oe ts ee 
864 | Red Pepper,ground 
Cole] O)ey ps6 Ifo pebe lad eerie et 
clipe 5 6 te ee eae ie 
876 | Spice, whole ber- 
ries, 
OO lh Ree (OM seater as 
DOO | Saee 1 eats raed outa 
912 | Spice, ground _____ 
ts Fi | Seen 6 6 ERM Sie ysis ase era a 
901 | Allspice, ground__ 
SUR rie Ot sas a cee 
867 | Cloves, whole _____ 
868 | Cloves, ground____ 
olatt Ai Micene bo wetter n sens J Pe 


Manufacturer or Wholesaler. 


Bought of— 


Carhart Bros., New York ____-___- 
Austin, Nichols & Co., New York 


Sanders & Chambers, Richmond, 


a. 
Pekins’ Spice Co., Cincinnati,O__ 


F. H. Leggett & Co., New York___ 


Patapsco Mills, Baltimore, Md __ 

Austin, Nichols & Co., New York 

Frank Tea and Spice Co., Cin- 
cinnati, Ohio. 

Sanders & Chambers, Richmond, 


Va. 
F. H. Leggett & Co., New York__- 


Pekins’ Spice Co., Cincinnati, O_ 
E. A.Saunders &Son, Richmond, 

uC Tease & Co., New York __ 
James Hukin & Co., Cincinnati, 

Ohio. 

Hukin’s Spice Co., Cincinnati,O- 
Howard & Co., New York_______- 
F. H. Leggett & Co., New York-___ 
Austin, Nichols & Co., New York 
Carhart Bros., New York -______- 
Howard & Co., New York_______- 
Hukin’s Spice Co., Cincinnati, O 
Austin, Nichols & Co., New York 
Sanders & Chambers, Richmond, 
Aaaetae Nichols & Co.,New York 
Hukin’s Spice Co., Cincinnati, O_ 
Austin, Nicnols & Co.,New York 


F. H. Léggett & Co., New York__- 
R.C. Williams & Co., New York-_ 
Bennett, Sloan & Co., New York 


Barnes, Overman & Co., Wilson, 
N:C: 

I. B. Fonville, Goldsboro, N.C ___ 

A.E.Cummings, Kinston, N.C_- 

, pee! & Bro., Greenville, 

E.K. Willis, Washington, N.C___ 

Barnes, Overman & Co., Wilson, 
INaGS 

I. B. Fonville, Goldsboro, N.C___- 


A.E.Cummings, Kinston, N.C__ 
EK. B. Hackburn, New Bern, N.C_ 


Si Rh eae aati & Co. , Greenville, 
E. K. Willis, Washington, N.C__- 


M. Rosenthal, Raleigh, N.C______ 
ete Overman & Co., Wilson, 
E.B. Hackburn, New Bern, N.C_ 
EK. K. Willis, Washington, N.C___ 
I. B. Fonville, Goldsboro, N.C____ 
A.E.Cummings, Kinston, N.C__ 2 
J. L. Starkey & Bro., Greenville, 
EK. XK Willis, Washington, N.C___ 
I. B. Fonville, Goldsboro, N.C___- 
J ae Bere & Bro., Greenville, 
E. B. Hackburn, New Bern, N.C- 


pitts Overman &Co., Wilson, 


F. H. Leggett & Co., New York___ 


E. B. Hackburn, New Bern, N.C_ 
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Ash. Ether Extract. 
», ,| Date of | ‘Brice’ 
ER Pur- Per (Insoluble Non: 
Be] 1900.” | Banikler'Gk| yar. | tes | aie 
58 : : Oe Pr. Ct. Pr. Ct. 
s 
865 | July 12} 20 TR bears MR = Re ES 10.29 
873 | July 14; 40 Ue Ws BAL a | Meee 7.82 
880 | July 18} 25 AEE SER Rea 8.33 
897 | July 20} 20 7g ag ayy NE ON 7.98 
905 | July 21| 20 CRC AGE a enviis eae 8. 60 
863 | July 12] 20 UE Rt io eet tee Nag BC 8.45 
874 | July 14 40 NYE 1 ala cea Ni re ee 8.08 
S77 Daly 14,|--2- 2-2 FY hein ieee eat 7.39 
882 | July 18 | 40 CH 4 And a Soren Ce Re tie go 6. 42 
884 | July 19 40 Ceca sees tg Sada od 5. 49 
885 | July 19 | 30 7.00 GS 5s ae a 4, 52 
895 | July 20] 80 5.52 ORTON oe oe 2 8.20 
896 | July 20| 32+ chs hl Re cen etd Poe Lee 2.18 
898 | July 20} 29 ERC) SE DCAD Ura ak aca OLS Rag 4,88 
902 | July 20 15 BRS ees aa eet 2.73 
904} July 21| 40% 7.52 1B A nae le 8.47 
910 | July 21 |  40* 6.57 Oe th ee eae 6,52 
903 | July 21} 40* Ss Ngee Se Bear | Seiamebee 6.50 
883 | July 19 | 2624*| 6.67 1 ay CI Rs a 8, 22 
887 | Julyj19 | 40 Nol Ard at ake ee heel ene Sa 7,29 
Om AGES 4) bos POM ety sae | ER 72 
864 | July 12} 40 Ng ae SSUES aia 12,25 
886 | July 19 40 Da Hb tn ee ene 19. 80 
907 | July 21 | 40+ 9. 64 PS ish ee 3.57 
876 | July 14| 40 2 Se UN ore Cee 3.68 | 6.46 
881 | July 18} 25 ASA eG eee 3.19 | 5.80 
DMS Gly 20d Seb 7 se 4.62| 7.06 
912 | July 21| 40 BGs Noceue ne Ss 1.79| 4.47 
875 | July 14| 40 5g ORR ae 2.541 8.71 
901 | July 20 |____---- 6.27 OrGten L1sE80r) 208 
893 | July 19 | 40 5.40 0.08| 8.381] 1.82 
Rey teal 19 toes erOer arse 16.17| 5.48 
868 | July 12 |----..-- 7.01 0.06 | 6.39] 5.38 
889 | July 19 | 40 8.79 0.48] 7.79] 4.52 


* At these rates in small] boxes (14% to 8 ounces). 


Bd 


Not found adulterated. 


Inferior. 


Not found adulterated. 
Adulterated with husks. 


Inferior. 


Adulterated with husks. 
Not found adulterated. 


Do. 
Do. 


Inferior. 


Not found adulterated. 


Remarks. 


Or 


Adulterated with exhausted pepper. 


Not found adulterated. 


Do. 
Do. 


Inferior. 


Do. 
Do. 


Not found adulterated. 


( Adulterated with husks. 


Adulterated with exhausted cloves, 


Do. 


f+ At this rate in 2-ounce packages, 


004 
> Name of Article 
Soe ian 
5: 
eZ 
4] 
872 | Nutmeg, whole -__ 
890 | Nutmeg, ground-_- 
ong Le dee eat 6 (0 pe eran oe ted 
869 | Mace, whole-_-____- 
892 | Mace, ground __-__ 
90Gs|=2-- OO =e sien ears 
914 | Ginger, whole, 
bleached. 
894 | Ginger, ground --- 
SOO eee OMe ewan see. 
870 | Cinnamon, ground 
S8Galetew Orr aera snes 
520 | Mustard, flour -___ 
OO 2 el eee C Ose ot are eee 
Dope eeee COs a are aoe nee 
Dalles OO sacee re uke 
Hola 2e 28 Oe eee eee ates 
oi Peek 6: Ree ean 
0504 |se"s ClO ses eee ee 
DsOn | awe Om tar eeee sei? 
Si Si tae Ofc ee See oe 
871 | Celery Seed___.____ 
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Manufacturer or Wholesaler. 


R.C. Williams & Co.,New York__ 
F.H. Leggett & Co., New York--- 
Hukin’s Spice Co., Cincinnati,O- 
Bennett, Sloan & Co., New York. 
F.H. Leggett & Co., New York--- 
Hukin’s Spice Co., Cincinnati, O_ 
Austin, Nichols & Co.,New York 
F. H. Leggett & Co., New York-_-_- 
Austin, Nichols & Co., New York 
Carhart Bros., New York 
F.H. Leggett & Co., New York--- 
R.C. Williams & Co., New York- 


Bought of— 


Barnes, Overman & Co., Wilson, 
iB iiackburn, New Bern, N.C. 
KE. K. Willis, Washington, N.C___ 
Barnes, Overman &Co., Wilson, 
BB. Hackburn, New Bern,N.C_ 
E.K. Willis, Washington, N.C_- 
W.B. Mann, Raleigh, N.C 
E.B. Hackburn, New Bern, N.C-_ 


J Pe ap & Bro., Greenville, 
Barnes, Overman & Co., Wilson, 
EB. Hackburn, New Bern, N.C. 
A.E.Cummings, Kinston, N.C-_- 


John R.Cary & Co., Richmond, | Barnes, Overman & Co., Wilson, 


Va. OR 
The A. Colburn Co., Philadelphia,| M. Rosenthal, Raleigh, N.C 


Pa. . 
McCormick Co., Baltimore, Md-__] B. W. Upchurch, Raleigh, N.C_-__ 


Anco Spice Mill, New York--_--_-- 
F. H. Leggett & Co., New York-_-- 


Austin, Nichols & Co., New York 
Carhart Bros., New York _...2:--- 


J.R. Ferrall & Co., Raleigh, N.C- 
E.B. Hackburn, New Bern, N.C- 
E. K. Willis, Washington, N.C-___ 
E.B. Hackburn, New Bern, N.C_ 
I. B. Fonville, Goldsboro, N.C ___- 


Barnes, Overman & Co., Wilson, 
No; 


OF CONDIMENTS—Continued. 
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July 21 
July 12 
July 19 
July 21 


Aug. 4 |. 


July 19 
July 20 
July 12 
July 19 
July 17 


July 12 | 


Aug. 4 
Aug. 4 
Aug. 4 
July 19 
July 21 
July 19 
July 14 
July 12 


$1. 00 


$1.00 


Ash. Ether Extract. 

“in 190°” | Vola- | Nen- 
‘|Perct, Hydro- | tile. | Vela 
eens Pret; Pr. Ct. 

2.44 OOF Poet 40, 85 
4.18 gl Ra oa 28. 55 
7.37 (ths be {RED 14,75 
as See see 6.94 | 24,21 
POLY Ss Utee ry tke wel 6.43 | 36.03 
A sl MRED ep 5.72 | 42.89 
1 aarp DOES SE OS 5.15 
iy) ROLE Nether ees 5. 60 
22, 22 La seman 3.24 
S607 (i eae 1.20 
4.70 Obie Ae ze 1.30 
Bitar eid pies ee wee 8.19 
Ds a DRED Rake ats el ea a 7.14 
"ri, Pa Ree arise Cate ay 20.10 
i138 eh awh Meee 11. 42 
BL) il Sie geet ae ae ORL 20.20 
Ay Si ek Corer eee Sop 38. 42 
14g CeieLared estes Meakeea 24. 67 
ip A ee Se end Bates 28.09 
BAGH Se Aen cee 17.77 
ef CE IER Mice 18. 00 


Remarks. 


Not found adulterated. 
Do. 
Inferior. 
Not found adulterated. 
Macassar or Bombay mace. 
Do, 
Not found adulterated. 
Do. 
Adulterated with mineral matter. 
Not found adulterated. 
Do. 
Adulterated with wheat product and 
turmeric. 
ae 6 )3/ 
Not found adulterated. 
Adulterated with rice product. 
Not found adulterated. 


Inferior. 


Not found adulterated. 


* At this rate in small packages of 2 to 4 ounces. 
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closely related cassia, not having usually been thus treated, is much thicker 
and rougher. 
The Adulterants are cassia (substituting or replacing cinnamon), cedar 
sawdust, roasted hulls, oil meals, mineral and coloring matter. 
Results of Examination.—No adulteration found; two samples (powdered) 
were examined. 
MUSTARD. 


Mustard flour is prepared by grinding the seed and removing the husks by 
bolting. Black and white mustard seed differ in composition. The former 
when mixed with water develops a volatile oil, and is much more pungent 
than the white, which does not develop this oil. Both—the white more than 
the black—contain a bitter principle which contributes to the mustard 
flavor. Both contain as much as thirty or even more per cent of fixed oil 
which adds nothing to their pungency. It is quite common to remove, by 
pressure, a part of this oil before grinding the seed. Its removal improves 
the keeping quality of the flour, and is not usually thought objectionable. 
Another custom is that of adding wheat flour ; this is also for the purpose of 
improving the keeping quality, but as it dilutes and weakens the mustard, 
is regarded as adulteration. 

Adulterants—Wheat flour, gypsum, turmeric, clay, cayenne, buckwheat, 
rice, mustard husks, etc. 

Results of Examination.—Nine samples of mustard four were examined. 
Nos. 520 and 521 were adulterated with wheat product and turmeric, and 
No. 530 with rice product. 


METHODS OF ANALYSIS. 


Ash.—Two grams of substance were incinerated at first below red heat, 
and afterwards, when thought necessary, at bright red heat for total ash. 
The ash thus obtained was boiled in 25 c. c. of ten per cent hydrochloric acid, 
thrcwn into a Gooch filter, washed, dried, and, in case the incineration had 
left particles of carbon, glowed—for ash insoluble in 10 per cent hydrochloric 
acid. 

Ether Extract—Two grams of substance were extracted 20 hours in a 
Soxhlet extractor with absolute ether; the extract was transferred to a 
tarred capsules, the ether allowed to volatilize at room temperature, the resi- 
due dried 18 hours in desiccator over sulphuric acid and weighed. The ex- 
tract was then heated one hour at 100 degrees in water-oven and then four 
to six hours at 110 degrees and weighed; this weight gave the non-volatile 
extract, which subtracted from the previous weighing (total extract) gave 
the volatile. In case only the non-volatile extract was desired, the previous 
drying over sulphuric acid was omitted. 

All substance was previously passed through a seive with round holes 1-25 
inch in diameter. 


Pa 
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CABBAGE SNAKES. 


BY GERALD M’ARTHY. 


The sea-serpent of mendacious renown seems to have been forced out of 
business this year by a land serpent which has located in the western part of 
North Carolina, where it has taken to frightening the owners of cabbage 
patches. Many stories have been published concerning the deadly venom of 
this creature, usually referred to as the “Cabbage Snake.” Several of these 
“serpents” have been caught and sent to the North Carolina Department of 
Agriculture for identification. In every case these have proved to be the 
common and harmless water-worm, or “Hair Snake’”—Gordius variabilis. 

Snakes and serpents belong to the backboned series of animals. This 
creature is a nematode worm belonging far down in.the scale of created be- 
ings. It has a soft, boneless body, with only rudimentary organs. It does 
not bite or chew, but absorbs its food in liquid form through any and every 
part of its body. It is normally an internal parasite of grasshoppers and 
other insects. Its presence in cabbage-heads is rare and accidental, due to 
the previous abundance of insects upon the plants. The Gordius worms are 
never found parasitic upon humans or vertebrate animals. The stories con- 
cerning the deaths supposed to have been caused by these worms are untrue 
and ridiculous! There is no venom in them. They may be eaten raw or 
cooked without any danger to the eater. 

The serious part of these stories is that such publications may cause con- 
siderable loss by preventing people from eating the cabbage they have raised 
or purchased. Such fears are wholly groundless. The worms are not com- 
mon, and when they do occur upon cabbage, they will do no harm to any 
one eating the vegetable. They are at worst no more hurtful than the 
worms so plentiful in apples and peaches some seasons. 

The so-called cabbage worm, or Gordius variabilis, is a slender, white- 
bodied worm, from four to twelve inches long, and about as thick as an or- 
dinary knitting-needle. 

It is hoped that those newspapers which have published, the misleading 
stories concerning this worm, will re-publish this refutation, and thus help 
to prevent needless loss of good food. 
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CLOSE SEASONS FOR GAME IN NORTH CAROLINA. 


COMPILED BY T. S. PALMER AND H. W. OLDS. 


The following table shows the close seasons for game in each county of 
North. Carolina, and is designed to bring together in convenient form the 
numerous local seasons that prevail in this State. In its preparation much 
help has been derived from the Synopsis of the Game Laws of North Caro- 
lina, published by the State Board of Agriculture. 

Special attention is called to the following restrictions on shipment: 

The State laws of North Carolina prohibit shipment of quail from the State 
and impose various other-restrictions on shipment of game from several of 
the counties. 

The Federal law prohibits shipment from the State of game killed during 
the close seasons mentioned below. Penalty, fine not exceeding $200. (Car- 
rier and consigriee may also be liable.) 

The Federal law also prohibits shipment of game from the State at any 
time in packages not marked so that the name and address of shipper and 
nature of contents may be readily ascertained by inspection of the outside 
of the package. Penalty, fine not exceeding $200. (Carrier and consignee 
may also be liable.) 

Details in regard to shipment, sale, and licenses are contained in Farmers’ 
Bulletin No, 160, which may be had free upon application to the Secretary 
of Agriculture, Washington, D. C. 

The first date of the close season and the first date of the open season are 
given, hence open seasons may be readily found by reversing the dates. Thus, 
if the close season is Dec. 1—Sept. 1, the open season will be Sept. 1—Dec, 1. 


NORTH CAROLINA. * 


ail 


Counties. Deer. (Parindee) Turkey. 
Alonimnveicc ! syd Ula Toi Mea ie Jan. 1—Oct. 1| Mar. 15—Nov. 1| Mar. 15—Nov. 1 
Janel Reb. WG bey eae ehh le ars ka, SE eae op oa ia Jan. 1—Oct. 1 Mar. 15—Nov. 1 | Mar. 15—Nov. 1 
Aeon amivstsaerle on eerie Janene en Jan. 1—Oct. I | Mar. 15—Nov. 1 | Mar. isc Now. 1 
SATIS OME met eae aaye ui en eae as Wyle aac Jan. 1- Oct. 1] Mar. 15—Nov. 1 | Mar. 15—Nov. t 
Pa) 8 aetna ASN EE CSE i SC RNG IE NE rose Jan. 1—Oct. 1] Mar. 15—Nov. 1 | Mar. 15—Nov. 1 
Beaufort ee ea Sree Teer re ie Sea ee P| oh tee ee aie a Se Mar. 20—Oct. 15 | Mar. 15—Nov. 1 
eS) Lf Cage Aneel Prd artniw au STe 0 eral s Uy Wiener Feb. 1—Oct. 1{| Mar. 1—Nov. 1| Mar. 1—Nov. tf 
Bladen ts hen Jan, 1—Oct. 1} Mar. 15—Nov. 1| Mar.15—Nov. 1 
BY UNS WIC Kea we ye ye Seer eee Feb. 15—July 15 | Mar: 15—Nov. 1 | Mar. 15—Nov. 1 
PSUR COMIN) chan eek eee ene Jan. 1—Oct. 1 | Mar. 15—Nov. 1} Mar. 15—Nov. f 
Burkes aie eee ae IOs Jan. 1-Oct. 1} Mar. 15—Nov. 1 | Mar. 15—Nov. lt 
UB DAT OUR Soa tiene enn y nia st eee bate Jan. 1—Oct. 1 Mar. 1—Nov.15-' Mar. 1—Nov. ~ I 
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CLOSE SEASONS FOR GAME IN NORTH CAROLINA—Continued. 


Lenoir 


Mar. 15—Nov. 1 


Counties. Deer. | Paviide as Turkey. 
RRP OLL Sse d eta eet Ode ein eae Se. Until Mar., 1905 | Mar. 15—Nov. 1| Mar. 15—Nov. 1 
Ps aed SLA ES ne ES CR Ope Nate emer Mar. 1—Nov. 1| Mar. 15—Nov. 1 
Carteret (Bogue Banks)_---1_...----..|-----+-~------ ---=-- Until Mar., 1905-- Until March, 1905 
CAS Wella en eee hee Pee Be ed: Until Feb., 1907 Mar. 15—Nov. 1] Mar. 15—Noy. 1 
Gatatyba Be ee ee era eens Jan. 1—Oct. 1/| Mar. 15—Nov. 1| Mar. 15—Noy. 1 
CCAS CATE) OY; 110.0 Neh eel Be rae ee ee Janel Oct Mist en laeIN OV lle Varela O of 
CHeETOK CO oso ete oe ates ease Sees Mebytb—- Awe sb. A oe eee ee ee May 10-—Oct. 10 
OOM ae eh eeeee 2 oc ae See ea Mar. 15—Nov. 1 Mar. 15—Novy. 1 
PS a) in SRE cod eho eee ak Se OST NPSE: V7 eet OA 8 Dpcsakaladcars ecient ch eer Jae BERD nk Aen 
Clevelan Ue. seats seen seer aea saan Jan. 1—Oct. 1} Mar. 15-Nov. 1| Mar. 15—Noy. 1 
GG MUU Se kat teas oe ee cE ee Pe ea 2 siege els OC ieee Life ce ae ee Oe eS |e eee ates Oo 
CORSE NMSA Rep Ns Sea es Gs ee ee le Sn a = Re ae eee eee Main plo NON + Giles se ean eee 
Gumberiands 2s a ee ee an LOC. Li Mar. 15 NOV. Lalo ea yomee nna 
OSES Ig CL em See SE PA Dl aa Jan. 1—Oct. lt) Mar. 1—Noy. 1 | Mai 15—Nov. 1 
ett eneue yaa wine soe we Wee ena Mary (lL O¢t.elbpie Mar ol— OctwAor {Sian s=oe een me tee 
ROA VAG SOE ae OS he ee ema ce se ae ee Jan. 1—Oct. 1] Mar. 1I—Nov.15| Mar. 1—Nov.15 
A Vile ae tee eee Eee ee eke Jan. 1—Oct. 1] Mar. 15—Nov. 1 | Mar. 15—Nov. 1 
TSU Neg B, Bos RD ae ie ie PSR < A een Ea ae epee ne meer Dae PO INO We, teat See ee ree sa 
LOA Az % 0 la Sle eeepc ale ane ew ne ee Jan. 1—Oct. 1] Mar. 15—Nov. 1| Mar. 15—Nov. 1 
ACCC OUT On cote na tara n tae ene poeee teen emai a eee ee eee Mar. 15—Nov. 1] Mar. 15—Nov. 1 
2 STS Ns BSE Reeve ae a Na Jan. 1—Oct. 1] Mar. 15—Nov. 1 | Mar. ‘15—Nov. 1 
Franklin ..-._-__----2.------..--.------_| Jan. 1—Oct. 1} Mar. 15—Noy. 1| Mar. 15—Nov. 1 
ChE te bee ee eee eo ee Jan. 1—Oct. 1] Mar. 15—Nov. 1} Mar. 15-—Noy. 1 
ALOR ee Sere oa i es a Se ed fo Sa RE Mar. 15—Noy. 1 | Mar. 15—Novy. 1 
REI See eS Pe eG Ace dy ee rE Se ee 
CePounivi Cee fie ete oe is Sa eae Jan. 1—Oct. 1| Mar. 1—Oct. 15/ Mar. 1—Oct. 15 
PEC IO eros a eee s So 5s Se Ae eS ess ie | ._| Mar. 15—Nov. 1 | Mar. 15—Nov. 1 
GEUDMOTO Hos case ne ieee eee eee Jan. 1—Oct. 1] Mar. 15—Nov. 1| Mar. 15—Nov. 1 
25) 1p IIs O REE OED Bleep ee canes (25 RO) e See Pe Mar. 15—Nov. 1| Mar. 15—Nov. 1 
1 PSSA Fite aaron ROR le CAEN SR Jan. 1-—Oct. 1) Mar. 15—Noy. 1| Mar. 15—Nov. 1 
EEA V WOOO re ee ee ere Sea Jan. 1—Oct. 1| Mar. 15-—Nov, 1' Mar. 15—Nov. 1 
LCI OTS pee. 2 oseneu =A Bae Sees Jan. 1- Oct. 1) Feb. 15—Nov.15 | Feb. 15—Nov,15 
IVE SOS PIONEER SUES on AO ALTE SROs eee ea ee Mar. 15—Nov. 1| Mar. 15—Nov. 1 
13 BCs \ sapere ae eee ere pit eae a eam Feb 15—Aug. 19] Mar. 20-Oct. 15 | Mar. 15—Novy. 1 
eR OLL okt Neo ic ka Wek Sota p Upeae eed. Jan. 1—Oct. 1] Mar, 15—Nov. 1 | Mar. 15—Noy. 1 
TARE SoS) Sees tate. Feb. 15--Aug. 15 | Mar. 15—Nov. 1| Mar. 15—Nov. 1 
GET Tt Pa | a Lo BM Mica eee ee MP), 7s ieee ee ee ap eee Mar. 15—Nov. 1| Mar. 15—Novy, 1 
Jones .-----------~-- --------------------|-------~- ---.--- ------ |--------+-----------|---- ---------------- 
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CLOSE SEASONS FOR GAME IN NORTH CAROLIN A—Continued. 


Counties. Deer: 
Splncolnetl ese si ee a Jan. 1—Oct. 1 
MoDowe lar nese. 2k elu & Sales /7A Jan. 1—Oct. 1 
DISCO aneur gum ee ee gees ne hr WntielS02eeeese 
DEGUISU ames Slee ose gi eee) in ee Jan. 1—Oct. 1 
AU ih 6S ae eae ieee Saas OTIS pine RENE ee Wie icant ts). eo 
Megkipnbnre. 225.12 Opes eo ee Jan. 1—Oct. 1 
TA, Grae) hey PR Meee CES Lea ee ed ae Jan. 1—Oct. 1 
MONT ONTeTY 25s ete eee a ee an Oh oval Ey UY Gesee Tes 
WROONGSC fo Pee a Sng ae i he Jan. 1—Oct. 1 
INES oe eee Ug hi a Se awn Bee hy Jan. 1—Oct. 1 
UN CW TID OO V Oe pee oe Jan. 1—Oct. 1 
INOFIMOM DLO Mey ke ee ion tk yg Nie Pg ee hel al Baa 
GUS O Wes ais he ee ee eA Nhe | a aes ee el 
OTA E Cais eas Lay aah Se, ag Oe, Jan. 1—Oct. 1 
FPAIRO Gaerne ees Mar. 1I—Sept. 1 
Pasquotank aces ee a es ee el ine ee ae 
Render ciescsGei gy 25-2 er ee nse Beak Feb. 1—Oct. 1 
PelG GHB NS coms Ree eee ue et ee 
ha 218) 6 cei Dna a eet SRE See Si Pd Jan. 1I—Oct. 1 
LER 4 Geel Siete Nie SE re en PCR Ie Bail Gals Sea pee ae sean opt) 
OU oa oe en wetter 6 pe he! Jan. 1—Oct. 1 
Randolph sees eet Dn & Jan. I—Oct. 1 
Riebirordas eos gen Sy eee sy Feb. 15—Aug. 15 
PRO DOSOT 26g Nemec, ho eae Nat Saas Jan. 1—Oct. 1 
PUGCHAM ET Srila core ee EMO et ok Jan. 1—Oct. 1 
ROWS ose arent eo ee na Jan. 1—Oct. 1 
Eu therrordtones 2 5 pee ee Jan. 1—Oct. 1 
et EDA Hte ts aia bn ye ea a Ns eas Jan. 1—Oct. 1 
BCOUBMN Sa sans tes a i ee OE ey! Feb. 15—Aug.15 
Stary ey ee tie eet ei eae hee ye 1 Jan. 1—Oct. 1 
LOKGN. otra er a et Jan. 1—Oct. 1 
SILET Vee Reet Ser en Aer Be ead as 5h Jan. 1—Oct. 1 
RO WELDED on eee ee Be See es Feb. 15—Aug.15 
AYADSY IVa ee cee we ee Jan. 1—Oct. 1 
TY Tren” Rosketsey. Soto eater ee Feb. 1—Oct. 15 
EBB chic): Weweasiya atc tr oir es Rema setter need nt Jan. 1—Oct. 1 
Wantese iS ea teisc oo ee ee Jan. 1—Oct. 1 
WV Be le, Saye see ee Jan. 1—Oct. 1 
‘Warren Sere ee eee Jan. 1—Oct. 1 


Quail, 
(Partridge. ) 


Mar. 


. 16bB—Nov. 
. 15—Nov. 
. 10—Dec. 
. 15—Nov. 
I—Nov. 
. 16-—Nov. 
. 15B—Nov. 


pe et ee ep ee 


1—Nov. 15 
1—Oct. 15 
. 16B—Nov. 
r, 16—Nov. 
2—Dec. 
r, 16—Nov. 
. 15B—Nov. 
1—Oct. 15 
. 15—Nov. 1 
. 15B—Noy. 1 
1—Dec. 1 


fet fest) peeked ht 


1—Oct. 15 
. 16—Nov. 1 
. 15—Oct. 15 
. 16-—Nov. 1 
. 15—Oct. 10 


Turkey. 
Mar. 15—Nov. 1 
Mar. 15—Novy. 1 
May 1-—Oct. 15 
Mar. 15—Nov. 1 
May l1—Jan. 1 
Feb. 1—Nov. 15 
Mar. 15—Noy. 1 
Mar 1—Nov.15 
Mar. 15—Nov. 1 
Mar. 15—Nov. 1 
Mar. 15-Nov. 1 
Mar. 15-—Nov. 1 
Mar. 15—Nov. 1 
Mar. 1—Sept. 1 
Mar. 15—Nov. 1 
Feb. 1—Oct. 1 
Mar. 15—Nov. 1. 
Mar. 15—Nov. 1 
Mar. 15—Nov. 1 
Mar. 15—Nov. 1 
Feb. 1—Dec. 1 
Apr I—Oct. 15 
Mar. 15—Nov. 1 
Mar. 15—Nov. 1 
Feb. 2—Dec. 1 
Mar. 15—Noy. 1 
Mar. 15—Nov. 1 
Apr. 1—Oct. 15 
At all times. 
Mar. 15—Noy. 1 
Mar. 15—Nov. 1 
Mar. 15—Nov. 1 
Mar. 15—Nov. 1 
Mar. 15—Oct. 15 
Mar. 15—Novy. 1 
Mar. 15—Oct. 10 
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CLOSE SEASONS FOR GAME IN NORTH CAROLINA—Continued 


Counties, Deer. eDavin dager Wild Turkey. 
VFR DLO O71; Cp Meee emt etic SSE PP wes dy ce Mar. 15—Noy. 1] Mar. 15—Nov. 1 
NYY ACE TEE D2 Vneape SL SAR A sp Parl Ca oP PE Jan. 1-Oct. 1] Mar. 15—Noy. 1) Mar. 15—Nov. 1 
A TAUSTAYA WGN Eas os a RR BA Opel er SY SA i ee eR rl ee Mar. 15—Nov. 1| Mar. 15—Nov. 1 
I ie ee se ea aes en een) VAD d—OOtos. 1) Mar, 15—Nov, 1°) Mar,. 15—Nov,-1 
NWS OOTY oie so ieee ok Ae a ea ed oe ae ee pee, Bre Ly Feb. 1—Nov.15| Feb. 1—Nov. 1 
= CNG) ECA a 2S Sea nS ee Se ee ae Jan. 1-Oct. 1 | Mar. 15—Nov. 1| Mar. 15—Nov. 1 
DAAC Nien see ee ere PL te ee eS Jan. 1—Oct. 1] Mar. 15—Nov. 1| Mar. 15—Nov. 1 


* The following game is also protected in North Carolina: 

Squirrel: Bertie, Martin, March 1—August 15; Pamlico, March 1—September 1; Pasquo- 
tank, March 1—October 1. ; 

Opossum: Alamance, Anson, Caswell, Chatham, Franklin, Gaston, Guilford, Halifax, 
Mecklenburg, Moore, Orange, Wake, Warren, February 1—October 1; Pamlico, March 1—. 
September 1. 

Pheasant: Cherokee, May 10—October 10; Currituck, to April 1,1906; Henderson, Febru- 
ary 15—November 15; Rowan, February 1—December 1. 

Woodcock: Randolph, March 1-November 15; Rowan, February 2—December 1. 

Snipe: Henderson, February 15—November 15. 

Marsh Hen, Curlew, and other shore birds: New Hanover, April 1—September 1. 

Wild Fowl: Brunswick, New Hanover, March 10-—-November 1; Carteret, January 1— 
December 1; Currituck, April 1--November 10; Henderson, February 15—November 15. 

+ Lake Waccamaw. 

{On North River side of Poplar Branch Township, March 1—September 21. 

4 Except near Mattamuskeet Lake. 


512 REPORT OF THE 


GOOD ROADS. 
THE LEGISLATURE AND THE CONVICTS. 


The General Assembly of North Carolina which will convene at Raleigh 
in January will consider the ways and means of bettering the State’s social, 
industrial and educational condition. One subject that will occupy the 
minds of some of its most progressive members will be the disposition of 
the State’s convicts in such manner as will affect our section most bene- 
ficiaily. There is a strong sentiment in favor of putting all of the convicts 
to work upon our public roads, and in preparing stone and other road mate- 
rial in’order that the counties of the State that are so anxious to progress 
along this line may have some encouragement from the Commonwealth. 
This will be an investment yielding a handsome return, both to the present 
race and to posterity. ; 

The following clipping shows some of the advantages of such a system of 
convict employment: 

Short-term inmates of the local penitentiary are being employed at break- 
ing stone for road building. One result is that the county is saving 20 cents 
on each cubic yard of metal. Another, is' that the number of tramps and 
other petty offenders in Erie County is growing beautifully less, the ‘sons 
of rest” not relishing work in the quarries. A third is that there is a very 
perceptible improvement in the physical and moral condition of the con- 
victs, because of their systematic employment at a healthful occupation. 

Unhappily, it has to be recorded that such employment of the convicts is 
strongly opposed by the labor unions, and their employment on the highways 
in the actual work of road building has, through such influences, been pre- 
vented. Such an attitude on the part of the labor unions is difficult to un-: 
derstand, save on the principle of the dog in the manger. Work on the pub- 
lic roads is something which free workingmen, as a rule, are most reluctant, 
if not positively unwilling, to perform. A serious obstacle to good road con- 
struction in some places has been this difficulty of finding men willing to do 
the work. Just why this should be so we can not tell, but so it is. Surely 
it is unreasonable for men in the labor unions to object to convicts doing 
work which they will not do themselves. 

There is, moreover, the general principle of the desirability of giving the 
convicts systematic work, and preferably hard work in the open air, such as 
that at road building. It is desirable to do so for their physical, men- 
tal and moral welfare. Surely, the labor unions do not wish to have in- 
mates of penitentiaries still more degraded in body and mind. That 
would be a reversion to mediaeval barbarism. The humane modern princi- 
ple is that the penitentiary is, as far as possible, to be a reformatory. Nor 
is the question of expense to be ignored. Is it conceivable that labor unions 
would rather be taxed to support prisons in idleness than have the latter set 
to earning their own living? — 
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How AN IMPASSABLE CLAY HILL WAS FIXED IN WILSON CouNTy, NortH CARo- 
LINA. 


The following note from the Chairman of the Wilson County Board of 
Commissioners will be interesting to the dwellers in the eastern part of our 
State: 

“The hill had given our County Commissioners much trouble, and was 
specially dreaded every winter, as it was no unusual thing to see wagons. 
to their hubs in the mud. One set of Commissioners made a plank bed 
about ten feet wide that was unsatisfactory. 

“Upon the modern idea of wide road construction, our supervisor graded 
the hill and made it so easy that one can trot from the base to the top. He 
made the road 40 feet wide, and in cutting down and widening the road he 
took all of the top soil and banked it up. After the grade was completed, he 
then put 8 or 10 inches of top soil on the clay, and he has a highway now 
that makes horses caper like men free from care. This impassable hill 
passed through last winter without even getting muddy. And I am sure it 
is fixed for years to come.” 


SomE SUGGESTIONS FOR THE DRAINAGE OF, OUR PuBLic ROoADs. 


Under the above heading each week will be included in this paper some 
practical information for our road supervisors and overseers, and for our 
farmers and others who are interested in bettering the condition of the road- 
ways in the counties of North Carolina. From a recent government publica- 
tion we take the following: 

Water Breaks——In order to prevent the washing out of earth roads on 
hills it sometimes becomes necessary to construct water breaks; that is, 
broad shallow ditches arranged so as to catch the surface water and carry 
it each way into the side ditches. Such ditches retard traffic to a certain ex- 
tent, and often result in overturning vehicels; consequently they: should 
never be used until all other means have failed to cause the water to flow 
into the side channels; neither should they be allowed to cross the entire 
width of the road diagonally, but should be constructed in the shape of the 
letter V. This arrangement permits teams following the middle of the road 
to cross the ditch squarely and thus avoid the danger of overturning. These 
ditches should not be deeper than is absolutely necessary to throw the water 
off the surface, and the part of the center should be the shallowest. 

Unfortunately farmers and road masters have a fixed idea that the one 
way to prevent hills, long and short, from washing is to heap upon them 
quantities of those original tumular obstructions known as “thank you 
ma’ms,” “breaks” or “hummocks,” and the number they can squeeze in on a 
single hill is positively astonishing. 


Surface Drainage.—Where the road is constructed on a grade or hill, the 
slope from the centre to the sides should be slightly steeper than that on the 
level road. The best cross-section for roads on grades is the one made up 
from two plane surfaces sloping uniformly from the centre to the sides. This 
is done so as to avoid the danger of overturning near the side ditches, which 
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would necessarily be incerased if the elliptical form were used. The slope 
trom the centre to the sides must be steep enough to lead the water into the 
side ditches instead of allowing it to run down the middle of the road. 
Every wheel track on an inclined roadway becomes a channel for carrying 
down the water, and unless the curvature is sufficient these tracks are 
quickly. deepened into water-courses which cut into and sometimes destroy 
the best improved road. ay 


Goop Roaps AT A Cost or $150 To $200 Per Mintz. THe RESULT oF MIXING 
SAND AND CLAY IN CRAVEN COUNTY. 


The following interesting letter gives some information of value upon the 


above subject: 
NEwBeERN, N. C., Sept. 25, 1902. 


DEAR Sir:—I am pleased to report that the experiment of building roads by 
the mixture of sand and clay has proven very successful in this county 
(Craven), and the results are highly satisfactory. Five weeks ago we com- 
menced work with this method and we now have two miles of road graded 
to a uniform width, thoroughly ditched, with lead ditches to take off all the 
water from the road. We realize that this matter of drainage is one of the 
most essential features of road building. 

A mile and a quarter of the road has been clayed to a depth of 12 inches, 
with good clay (this was formerly a sand road), and two or three inches 
of sand spread over the clay. For some time the travel cut and rutted the 
road and made a very rough surface, but it is now packing and becoming 
hard, and requires very little attention, smoothing up and placing more sand 
where needed. The first half mile laid is now a good, hard, substantial road, 
It produces a feeling, very much like macadam road in riding over it. 

The cost of this piece of road is much greater than it otherwise would 
be on account of the distance we were compelled to haul the clay, in fact 
the cost of hauling the clay was fully eighty per cent of the entire cost of 
building the road. 

About $600 per mile is the total cost of building this road, but other roads 
in the county, nearer the supply of clay, can be just as satisfactorily built 
for $150 to $200 per mile. 

We are very much pleased with the sand- clay process and are aR 
the work as fast as is possible under the circumstances. 

‘Yours truly, WILLIAM DUNN. 


In almost any of the eastern or middle counties of North Carolina, where 
a good supply of clay is obtainable, the cost of building these sand-clay 
roads should not exceed $150 to $250 per mile, and when we consider their 
wearing and lasting qualities (20 to 25 years), it will be easy to recognize 
their great economy to our people. 
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KEEPING SWEET POTATOES. 


DEAR SiR:—The Commissioner of Agriculture has sent me your inquiry 
about keeping sweet potatoes, and asking me to reply. There is no great 
difficulty in keeping them if handled right. In the first place dig in dry 
sunny weather, and in the digging, handle them as carefully as eggs. Never 
allow them to be thrown into piles, but leave them lying along the rows as 
dug to sun until evening; then gather carefully in boxes or baskets, never in 
bags, nor thrown into a cart body to be shovelled out. If the potatoes are 
grown on a large scale for market, it will pay to construct a potato house, or 
if where tobacco is grown a good tight tobacco barn with furnace and flues 
will answer very well. Put slatted shelves in the barn, and place the pota- 
toes on them not over two feet deep. When all are in they will soon begin to 
sweat. Now, start the fire and run the temperature up to nearly 100 degrees, 
opening the ventilator to let the steam out. Fire some daily till the potatoes 
are dried off from the sweat, and then simply look after them in very cold 
weather and make a little fire now and then in cold evenings so that the tem- 
perature never goes lower than 50 degrees, and you will have no trouble 
with the potatoes. In warm spells open the ventilator. A regular potato 
house is built twelve feet wide and as long as needed, with ventilators along 
the crown of the roof and the walls and roof packed with sawdust. A fur- 
nace in one end and a brick flue through the middle of the house. Shelves on 
each side the central passageway over the flue. The brick flue is better than 
the tobacco flue, as you can make a moderate fire in cold evenings and heat 
- the flue well, and it will retain heat enough through the night. The principle 
is to get the sweat dried off as soon as possible with a high temperature, and 
then to see that they are kept dark and not under 50 degrees. They can be 
kept in banks, and I have kept them in this way till June, perfectly sound. 
The banks should be made under shelter. Any sort of a rough board shelter 
in a sunny place screened from the cold winds will answer. During dry 
weather get ready plenty of pine straw and put it under cover. When bank- 
ing, place a thick layer of straw on the ground and pile the potatoes in coni- 
cal heaps, not over 25 bushels in a heap. Then cover each heap the length 
of your arm thick with pine straw and leave them thus till the weather 
threatens to get cold; then cover the heaps thinly with earth, except a small 
space at the top to let the steam off. As the weather gets colder cover thicker 
till all is covered over six inches deep with dry earth. Dry earth kept dry 
will keep out far more cold than wet soil, and the cover of board over the 
banks will keep it dry. The important point in harvesting is to get them 
out as soon as the vines are nipped, and if not suitable to dig then, always 
take the vines off, as the decaying vines will communicate rot to the roots. 
If potatoes are handled in this way there will be little trouble. A gentleman 
in South Carolina, to whom I sent plans for a sweet potato house, told me 
the following August that he had so many old potatoes he was then feeding 
them to hogs. If potatoes are bruised in digging or handling they will rot 
under any treatment. W. F. MAssry. 
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CONDITIONS INFLUENCING THE DIGESTION OF FOOD. 


When a plant is young and tender it is agreeable to the taste of the animal. 
There is woody tissue in this state of growth, which suggests a more favor- 
able condition for digestion and assimilation in the animal system. Besides, 
it is reasonabe to suppose an appetizing ration would be more readily appro- 
priated than one which neither tempts the taste nor increases the appetite. 
Many a feeder owes his success to his ability in preparing the food places be- 
fore his animals in a wholesome and agreeable manner. Hunger will make 
the animals partake of the food set before them, but nothing the feeder can 
do will make these same animals eat a quantity of unappetizing food suffi- 
cient for maintenance and profitable growth or milk production, and since 
growth and production result from food consumed it follows that flavor and 
taste are important, even though they add nothing to the energy or building 
capacity of a feeding stuff. 

In a general way it may be said also, that an animal will digest as high a 
per cent of food eaten when it is eating its full capacity as when placed on but 
half the quantity it might be able to eat. Rapid growth and full milk flow 
therefore follow when the animal eats large quantities of food, showing again 
that palatableness is quite necessary for the most profitable feeding. 


THE PREPARATION OF FEEDING STUFFS. 


Since the reader is concerned in the highest digestibility of his feeding 
stuffs, he is interested in their preparation to produce the most economical 
returns. While it is true that many things can be done to increase the diges- 
tibility of food, it does not always follow it is good business management to 
do so. For instance, the grinding of food may: mean a saving of eight or ten 
per cent; yet the labor of hauling to and from the mill and the cost of grind- 
ing may mean a less saving in the end. Every feeder must determine these 
factors for himself, for no set and dried rules will apply to all alike. Quite a 
number of feeding experiments have been made to determine the effect of 
grinding on the digestibility and practically all have shown more or less 
marked gains. Ruminants, as a rule, are more likely to masticate their 
foods in a thorough way, yet the feeder knows that many whole kernels of 
corn often are avoided in the feces. 


STEAMING AND CooKING Foops. 


A great many devices are on the market for the preparation of materials 
for feeding the various classes of farm animals. The labor and expense con- 
nected with the practice is usually unwarranted and uneconomical. 

Professor Jordan, in discussing the matter, says: “The conclusions of Ger- 
man experimenters have been that these special treatments” (such as wet- 
ting, steaming, cooking and fermenting) “have no favorable influence, their 
effort being either imperceptible or unfavorable. The extensive trials by 
Kuhn and others with hay and bran ration, the bran being fed in several 
conditions, such as dry, wet, moistened some hours before feeding, treated 
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with boiling water and fermented, gave results adverse to all the special 
methods of preparation as either useless or harmful, and no testimony so 
thorough and convincing has been furnished on the other side.’’ 


THE FEEDING OF POULTRY. 


The various kinds of farm poultry have much to do with furnishing the 
food supply of the world. As the population increases the importance of this 
_ industry will likewise increase and the feeding of poultry become a more 

delicate art. 

The best philosophy in feeding is to look well after the young. This ap- 
plies to every class of farm animals, for, when the young has been started 
with vigorous and healthy growth, quick maturity and economical gain fol- 
low. 

FEEDING THE LITTLE CHICKENS. 


One should not be in too great a hurry to feed the little chickens. A day 
or two can go by after hatching before feeding. When food is first given it 
should be of a nature to be easily digested without the aid of grit. Perhaps 
the best food for the early feeding is stale bread, slightly moistened with 
milk. Fresh bread is not desirable. In a few days ground grain can be 
added to the feeding ration, such as corn meal, wheat bran and wheat mid- 
dlings. Sour milk or sweet milk are excellent to go with these. 

At first, feed often. As the young chickens increase in size, the number of 
feedings can be diminished and the quantity of food increased. 


GREEN FO00oD NEEDED. 


Green food should be provided early. If young chickens are permitted to 
run in the orchard and grass yards they will find worms and insects and peck , 
away at the grass blades, thus getting for themselves what they need of these 
materials. If it is not possible to provide feeding yards, as indicated above, 
the grower should have small pens, in which are seeds, rye, grasses, rape, or 
other forage crops, to furnish the necessary succulent for greatest vigor and 
growth. 

FEEDING FOR HGGS. 


There are many wholesome foods that can be given, but a careful selection 
of those most suited for egg production will pay. 

It should be remembered that eggs are made principally of protein, conse- 
quently the feeding ration should contain an abundance of this material. If 
one goes to nature to get his teachings he finds that poultry are busy gather- 
ing seeds, grasses, worms and insects all the time. Let man furnish these 
materials, then, as much as he can. -He may not have the worms and insects, 
but he can find on the market bone meai and green bone that becomes suitable 
substitutes for worms and bugs. Green food must also be provided in order 
to obtain the greatest production of eggs. If it is relished by the fowls, it 
matters little what kind of green food it is A small area sown to alfalfa or 
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rye and wheat will make a great deal of pasture and will show its value in 
the increased number of eggs produced. 
The following feeding stuffs can be used with economy in feeding fowls for 


esses: 


Corn, Linseed meal, Alfalfa, 
Wheat, Cotton-seed meal, Clover, 
Buckwheat, Corn meal, Bects. 
Oats, Gluten meal, Cabbage, 
Barley, Meat and bone foods, Rape. 


FEEDING roR MEAT, 


In feeding for meat a ration to produce both lean meat and fat is desired. 

Corn, oats, buckwheat and barley, one or more combined, with animal 
meal, will furnish a safe and economical fattening ration. The animal meal 
should form 10 to 20 per cent of the ration feed. Young animals, being fed 
for broilers, will do most satisfactory if given exercise in the early feeding 
periods. As they approach the marketing period, exercise can be finally 
eliminated; with older and mature fowls no exercise need be given. The aim 
should be to furnish food that is constantly relished so as to keep the appe- 
tite keen and good. For this reason a change in feeding stuff is desired. 


FEEDING BREEDING STOCK. 


Infertile eggs usually result where the breeding stock is too closely canned 
and fed foods lacking in succulent nature. 
Weeding stuffs of similar nature as suggested for feeding young fowls will 
meet the requirements for feeding breeding stock. 
C. W. BURKETT. 


GINSENG. 


Recently some imaginative newspaper reporters have been telling wonder- 
ful tales about the great profit to be derived from the culture of ginseng, and 
at once the Experiment Station has been flooded with letters of inquiry. We 
have been asked from all parts of the State to tell the inquirers all about 
ginseng culture. Now, as the Station has never made any experiments in 
ginseng culture, and the Horticulturist knows practically nothing about the 
culture, we can only tell what we have observed and know from others who 
have tried it. 

In the first place, there is probably no chance for the plant to succeed in 
the warmer parts of this State. It grows wild in the western section, and 
has been collected and sold for many years from the mountain country. The 
sale of ginseng roots is entirely dependent on the demand for it in China. 
The Chinese imagine it to be a panacea for all the ills that affect mankind. 
The supply of the native variety in China has been largely exhausted and 
this has caused a demand for the American ginseng. Our ginseng is a dif- 
ferent species from the Chinese. Theirs is known botanically as aralia shin- 
seng, from which the common name ginseng is derived. Our plant is aralia 
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quinquefolia. But the roots are alike and serve the same purpose. It is a 
slow-growing weed of the mountain section and northward, It grows only as 
an under-herb in the shade of the forests in moist and cool localities. Efforts 
have been made in various parts of the country to cultivate the roots, and 
parties in New York State and elsewhere claim to be succeeding with it. But 
so far as we have been able to observe, they are not looking to the Chinese 
market, great as that is said to be, but are getting their profit from the sale of 
roots and seeds for planting. How many of the roots sold for planting have 
really been cultivated by the venders we can not say, but the chances are that 
all sold, both of roots and seeds, are gathered from the wild plants in the 
forest. Mr. H. P. Kelsey, at Linville, N. C., has experimented in the culture 
of this plant, but with what success I can not say. Those who claim to be 
cultivating ginseng agree that it is a slow-growing plant, and that it requires 
from five to eight years to make a marketable crop. It will not grow in the 
dry soil and open sunshine, but must be planted among the forest trees in a 
locality where it will not suffer from drought and where it can have a cool 
atmosphere. Under such conditions it is evident that the product, after dig- 
ging and drying, must bring a large price to make it at all profitable, as com- 
pared with ordinary crops of the garden. I have studied all that I have been 
able to find on the subject, and have come to the conclusion that those who 
plant ginseng with the hope of great profit from the cultivation will, by the 
time they get a crop,. wish that they had been growing five-cent cotton or two- 
cent tobacco. W. F. MASSEY. 


THE VALUE OF BIRDS TO NORTH CAROLINA AGRICULTURE. 


IMPORTANCE AS INSECT DESTROYERS—THREE HUNDRED SPECIES NOT PROTECTED 
BY LAW—RECKLESS DESTRUCTION OF OUR FEATHERED FRIENDS. 


To those who have thought but little concerning the practical value of birds 
to man, it may be a new idea that their usefulness is a very pronounced 
reality; this usefulness lies chiefly in the service they render as destroyers of 
insects which are injurious to vegetation, as consumers of small rodents, as 
destroyers of large quantities of seeds of noxious plants, and as scavengers. 
Birds constitute the chief force in keeping down the surplus number of in- 
sects which otherwise would be far more destructive to the agricultural pro- 
ducts of the country. As matters now exist, one-tenth of the entire agricul- 
tural product of the United States each year is a total loss through the in- 
roads of insects, and we are told that owing to the decreasing number of 
birds, this percentage is annually increasing. The work which birds do sim- 
ply as preventatives is enormous. 

The young of some species eat more than their own weight of insect food 
daily. The adult birds of many kinds subsist chiefly on an insect diet, and 
two-thirds of the varieties found in North Carolina are almost wholly insec- 
tivious. Birds digest their food so rapidly that it is difficult to estimate the 
real amount which they consume. It is known, however, that a swallow will 
eat six or seven hundred flies in a day. The stomach of a cuckoo shot at 6 
o’clock in the morning contained twenty-three tent-caterpillars partly di- 
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gested; how many would have been destroyed by evening can not well be esti- 
mated. The stomachs of chickadees not infrequently have been found to con- 
tain over two hundred eggs of the canker worm, and as many as twenty-five 
of the female moths, each holding over one hundred eggs. It has been esti- 
mated that during the one month that these insects infest the trees, each 
chickadee would destroy over 130,000 eggs. A pewee, which I once watched, 
captured sixteen insects during a period of ten minutes. The bird would dart 
out a few yards, seize a passing insect and return at once to her lookout perch. 
When some hours later I again saw the bird, she was still busy at her work. 

The real value of birds as insect destroyers has not been appreciated gen- 
erally. One reason for this is that their work is not apparent to the casual 
observer, who rarely sees a bird except when it is alarmed, and, therefore, is 
not feeding. Superficial observation has been a cause for much sufferings to 
birds, and a great pecuniary loss on the part of observers. 

We, as a people, have failed to observe carefully the feeding habits of our 
feathered friends, and thus have not learned their intrinsic value. For the 
same reason we have not been sufficiently interested in their preservation to 
enact adequate laws for the protection of non-game birds. There have been 
recorded in North Carolina 312 species of birds. Three hundred of these 
species are not protected by the laws of the State, except in a few counties. 
Public sentiment is so lax in many sections iste these laws are really little 
better than no law at all. 

There is scarcely a bird within the limits of our Commonwealth that is not 
regarded as a legitimate mark for any gun. Numbers of men and boys in 
almost every section of the country at times shoot non-game birds indiscrimi- 
nately. Thousands of chimney swifts, swallows, martins and night-hawks 
(bullbats) are shot every summer “just to see them fall.” The,small boy 
plunders the nests of their eggs for his “collection,” and does so unrestrained 
by parental authority. Our sea birds have been almost exterminated by the 
plume hunters, who gather the feathers for the great millinery houses. In 
some sections of the central and eastern portions of the State thousands of 
young mocking birds are annually taken from their nests by people who at- 
tempt to rear them by hand as singers for the ever-ready Northern and West- 
ern markets. Irresponsible parties wandering about the fields, without the 
least instincts of sportsmanship, shoot woodpeckers, redbirds, sparrows and 
thrushes. Only a short time since I heard a gentleman complaining that he 
had seen a boy shooting mocking birds in the cemetery of one of our chief 
cities. The boy said he “was trying to see how many birds he could kill in an 
hour.” This kind of thing has gone on too long. Many observing people will 
testify that the common birds are not as numerous in their sections as in 
former years. ; 

The problem with which nature is confronted, of adjusting the habits of her 
wild creatures to meet the changing environments occasioned bf the advance- 
ment of civilization into the wilderness, is a stern one. When, therefore, man 
adds to her difficulties by causing the wholesale destruction of any particular 
form of wild life, the rapid falling off in numbers of the persecuted neces- 
sarily follows. The alarming decrease of the number of birds in the United 
States of recent years has been the occasion of much anxiety to the minds of 
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thoughtful persons. Many States have already passed laws for the protection 
of their birds, and there are those who believe that the people of North Caro- 
lina will not longer consent to see their innocent and valuable friends wan- 
tonly slaughtered by thoughtless and vicious men and boys. 
T. GILBERT PEARSON. 
Guilford County, N. C. 


FAYETTEVILLE AS A TRUCKING FIELD. 


Complying with your request to send statistics of our fruit and trucking 
development in this section, I beg to submit that our lands are not only well 
adapted to growing fruit and truck of all kinds, but of corn, cotton and small 
grain, profitably. Since we have unusual shipping facilities, being within 24 
hours by freight train schedule to Northern markets, our dewberry crop has 
been pushed forward, and at this time we have within a radius of five miles 
from this station, over 200 acres of the Lucretia variety, from which were 
shipped last season 21 cars by freight and 2,570 crates by express; also, 5,712 
baskets of English peas were shipped by express, and during June and July 
2,138 crates cantaloupes. Because of our near-by markets, rapid transporta- 
tion and satisfactory refrigerator car service, we are enabled to get our pro- 
ducts on the markets in the best condition, and, consequently, command the 
highest prices; so there need be no surprise that good profits can be shown. 
In proof of this I append the following statement, furnished by Mr. Fitzell, of 
“Zellmoor” farm, which is located on Haymount, a western suburb of Fayette- 
ville, within one and three-fourth miles of our depot: This farm contains 55 
acres, 47 of which are under cultivation, being planted principally in dewber- 
ries, strawberries, asparagus, lettuce and cantaloupes, with 400 plumb trees; 
but from this farm, from 1st January to 1st August, last year, gross sales 
show, $5,290.86; deducting expenses of fertilizer, cultivation, freights and 
commissions, $3,065.22, net profit, $2,225.64. 

Proofs as to correctness of these figures can be shown by account of sales 
and with blank checks to balance each account. 

A neighbor to the ‘‘Zellmoor’” farm can show net cash receipts of $75.00 
from about one acre cuitivated in cantaloupes. 

We are willing to show to the world what we are doing and can do, for we 
do not fear competition. Since we are especially favored in this section by 
conditions, those who would do as well must come here and locate, and this 
we invite all good people to do, and we will see that they can get good lands 
at reasonable prices near enough to the railroads to make shipping profitable. 
There need be no fear of over-stocking the markets, as we have so many mil- 
lions of people in cities within reach who must have our products, and by 
producing a larger scale, enable our transportation companies to give us still 
better facilities and furnish special trains of refrigerator cars, which we 
should load with our products from this station. However, we have reason 
to be much encouraged by the growth of this industry, which is comparatively 
new to this section. 

We appreciate what your department is doing to advertise the resources and 
possibilities of this wonderful State and feel that the prospective settler will 
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be indebted to you and to us for showing him where to come to find health, 
prosperity and happiness, 
Yours very truly, Newton H. Smiru. 


RICH STRAWBERRY PATCH. 


Mr. R. 8S. Perry, in a letter to the Raleigh News and Observer, tells of his 
experiences in raising strawberries as follows: 

“On the three-quarters of an acre mentioned I harvested thirty-five barrels, 
or 175 bushels, thirty-two quart baskets to the bushel, or 160 quarts to the 
barrel, or 5,600 quarts from the three-quarters of an acre, and sold for $309.54; 
add to this sum for the other one-quarter of an acre 1,86614, making a total of 
7,466 2-8 quarts. I therefore received a small fraction above five and one-half 
cents per quart. As for the loss, it would be incredible if told. There were 
seven families engaged in picking, all of whom were for three weeks allowed 
to gather at will for their families.” 
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